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Introduction 

This is the Advanced Bipolar Logic Databook from National 
Semiconductor. The book contains the most up to date informa- 
tion on the Advanced Schottky and Advanced Low Power 
Schottky families available from National. 

Both of these advanced logic families are in their early produc- 
tion phases and will be continually expanded in future National 
Databook Publications. 

Contact your National Semiconductor Representative for more 
information concerning these next generation logic families or 
any of the other extensive logic families. 
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LIFE SUPPORT POLICY 



NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR 
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR CORPO- 
RATION. As used herein: 



1 . Life support devices or systems are devices or systems 
which, (a) are intended for surgical implant into the body, 
or (b) support or sustain life, and whose failure to perform, 
when properly used in accordance with instructions for 
use provided in the labeling, can be reasonably expected 
to result in a significant injury to the user. 



2. A critical component is any component of a life support 
device or system whose failure to perform can be reason- 
ably expected to cause the failure of the life support device 
or system, or to affect its safety or effectiveness. 



Trademarks 

TRl-STATE is a registered trademark of National Semiconductor Corporation. 
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Section 1 — Advanced Low Power Schottky 

Introduction 1-i 

General DC Specifications 1-ii 

DM54/74ALS00 Quad 2-lnput NAND Gates 1-1 

DM54/74ALS01 Quad 2-lnput NAND Gates, O.C 1-3 

DM54/74ALS02 Quad 2-lnput NOR Gates 1-5 

DM54/74ALS03 Quad 2-lnput NAND Gates, O.C 1-7 

DM54/74ALS04 Hex Inverter 1-9 

DM54/74ALS05 Hex Inverter, O.C 1-11 

DM54/74ALS08 Quad 2-lnput AND Gates 1-13 

DM54/74ALS09 Quad 2-lnput AND Gates, O.C 1-15 

DM54/74ALS10 Triple 3-lnput NAND Gates 1-17 

DM54/74ALS1 1 Triple 3-lnput AND Gates 1-19 

DM54/74ALS12 Triple 3-lnput NAND Gates, O.C 1-21 

DM54/74ALS15 Triple 3-lnput AND Gates, O.C 1-23 

DM54/74ALS20 Dual 4-lnput NAND Gates 1-25 

DM54/74ALS21 Dual 4-lnput AND Gates 1-27 

DM54/74ALS22 Dual 4-lnput NAND Gates, O.C 1-29 

DM54/74ALS27 Triple 3-lnput NOR Gates 1-31 

DM54/74ALS28 Quad 2-lnput NOR Buffers 1-33 

DM54/74ALS30 8-lnput Positive NAND Gates 1-35 

DM54/74ALS32 Quad 2-lnput OR Gates 1-37 

DM54/74ALS33 Quad 2-lnput NOR Buffers, O.C 1-39 

DM54/74ALS37 Quad 2-lnput NAND Buffers 1-41 

DM54/74ALS38 Quad 2-lnput NAND Buffers, O.C 1-43 

DM54/74ALS40 Dual 4-lnput NAND Buffers 1-45 

DM54/74ALS74 Dual D-Type Flip-Flops 1-47 

DM54/74ALS109 Dual JK Flip-Flops 1-50 

DM54/74ALS112 Dual JK Flip-Flops Future Product 

DM54/74ALS113 Dual JK Flip-Flops Future Product 

DM54/74ALS114 Dual JK Flip-Flops Future Product 

DM54/74ALS131 3 to 8 Line Decoder with Address Latches 1-53 

DM54/74ALS1 33 1 3-lnput NAND Gate 1-56 

DM54/74ALS1 37 3 to 8 Decoder Demultiplexer 1-58 

DM54/74ALS138 Expandable 3/8 Decoder 1-62 

DM54/74ALS151 8-Channel Multiplexer 1-65 

DM54/74ALS153 Dual 4-to-1 Multiplexer 1-68 

DM54/74ALS157 Quad 2-to-1 Line Data Selector/Multiplexers 1-71 

DM54/74ALS158 Quad 2-to-1 Line Data Selector/Multiplexers 1-71 

DM54/74ALS160 Decade Synchronous 4-Bit Counter, Direct Clear 1-74 

DM54/74ALS161 Binary Synchronous 4-Bit Counter, Direct Clear 1-74 

DM54/74ALS1 62 Decade Synchronous 4-Bit Counter, Syn Clear 1-74 

DM54/74ALS163 Binary Synchronous 4-Bit Counter, Syn Clear 1-74 

DM54/74ALS168 Sync. Up/Down Decade Counter 1-81 

DM54/74ALS169 Sync. Up/Down Binary Counter 1-81 

DM54/74ALS174 Hex D Flip-Flop 1-86 

DM54/74ALS175 Quad D Flip-Flop 1-86 

DM54/74ALS240 Octal Inv. Bus/Line Driver 1-89 

DM54/74ALS241 Octal Inv. Bus/Line Driver 1-89 

DM54/74ALS242 Quad Bus Transceivers 1-89 

DM54/74ALS243 Quad Bus Transceivers 1-89 

DM54/74ALS244 Octal Bus/Line Driver 1-89 

DM54/74ALS245 Octal Bus Transceivers Future Product 

DM54/74ALS251 TRI-ST ATE® 8-lnput Multiplexer 1-93 

DM54/74ALS253 TRI-ST ATE Dual Data Selector/Multiplexer 1-97 

DM54/74ALS257 Quad 2-lnput Multiplexer, 3-State 1-100 

DM54/74ALS258 Quad 2-lnput Multiplexer, 3-State 1-100 

DM54/74ALS273 Octal D Type Flip-Flop w/Clear 1-103 

DM54/74ALS352 Dual 4-Line to 1-Line Data Selector Multiplexer 1-106 
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DM54/74ALS353 Dual 4-Line to 1-Line Data Selector Multiplexer 1-109 

DM54/74ALS373 TRI-ST ATE Octal Latch 1-112 

DM54/74ALS374 TRI-ST ATE Octal D Flip-Flops 1-115 

DM54/74ALS51 8 Octal Comparator 1-119 

DM54/74ALS51 9 Octal Comparator 1-119 

DM54/74ALS520 Octal Comparator 1-119 

DM54/74ALS521 Octal Comparator 1-119 

DM54/74ALS522 Octal Comparator 1-119 

DM54/74ALS533 Inverting Octal D Latch 1-122 

DM54/74ALS534 Inverting Octal D Flip-Flop 1-125 

DM54/74ALS563 TRI-ST ATE Inverting Octal D-Type Latches 1-129 

DM54/74ALS564 TRI-ST ATE Inverting Octal D-Type Flip-Flops 1-129 

DM54/74ALS573 Octal D Type Latches 1-130 

DM54/74ALS574 Octal D Type Flip-Flops 1-133 

DM54/74ALS576 Inverting Octal D Type Flip-Flops 1-136 

DM54/74ALS580 Inverting Octal D Type Latches 1-140 

DM54/74ALS640 Octal Bus Transceivers Future Product 

DM54/74ALS641 Octal Bus Transceivers Future Product 

DM54/74ALS642 Octal Bus Transceivers Future Product 

DM54/74ALS643 Octal Bus Transceivers Future Product 

DM54/74ALS644 Octal Bus Transceivers Future Product 

DM54/74ALS645 Octal Bus Transceivers Future Product 

DM54/74ALS689 8-Bit Magnitude Comparator, O.C 1-143 

DM54/74ALS804 NAND, Hex 2-lnput Line Driver 1-146 

DM54/74ALS805 NOR, Hex 2-lnput Line Driver 1-148 

DM54/74ALS808 AND, Hex 2-lnput Line Driver 1-150 

DM54/74ALS832 OR, Hex 2-lnput Line Driver 1-152 

DM54/74ALS873 Octal Transparent Latch 1-154 

DM54/74ALS874 Octal D-Type Flip-Flop 1-158 

DM54/74ALS876 Inverting Octal D-Type Flip-Flop 1-162 

DM54/74ALS880 Dual 4-Bit D-Type Transparent Latches 

with Inverted Outputs 1-166 

DM54/74ALS1000 Buffer 00 Gate ('ALS37) 1-170 

DM54/74ALS1002 Buffer 02 Gate (ALS28) 1-172 

DM54/74ALS1 003 Buffer 03 Gate 1-174 

DM54/74ALS1004 Buffer 04 Inverter 1-176 

DM54/74ALS1005 Buffer 05 Inverter 1-178 

DM54/74ALS1 008 Buffer 08 Gate 1-180 

DM54/74ALS1 010 Buffer 10 Gate 1-182 

DM54/74ALS1011 Buffer 1 1 Gate 1-184 

DM54/74ALS1020 Buffer 20 Gate ('ALS40) 1-186 

DM54/74ALS1 032 Buffer 32 Gate 1-188 

DM54/74ALS1034 Hex Non Inverted Buffer 1-190 

DM54/74ALS1035 Hex Non Inverted Buffer, O.C 1-192 

DM54/74ALS1240 Octal Inverting Bus/Line Driver 1-194 

DM54/74ALS1241 Octal Inverting Bus/Line Driver 1-194 

DM54/74ALS1 242 Quad Bus Transceivers 1-194 

DM54/74ALS1 243 Quad Bus Transceivers 1-194 

DM54/74ALS1244 Octal Bus/Line Driver 1-194 



Section 2 — Advanced Schottky 

Introduction 

General DC Specifications 

AS00 Quad 2-lnput NAND Gates 

AS02 Quad 2-lnput NOR Gates 

AS04 Hex Inverter 

AS08 Quad 2-lnput AND Gates 

AS10 Triple 3-lnput NAND Gates 

ii 



2-1 

.Future Product 
.Future Product 
.Future Product 
.Future Product 
.Future Product 
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AS11 Triple 3-lnput AND Gates Future Product 

AS20 Dual 4-lnput NAND Gates Future Product 

AS21 Dual 4-lnput AND Gates Future Product 

AS27 Triple 3-lnput NOR Gates Future Product 

AS32 Quad 2-lnput OR Gates Future Product 

AS74 Dual D-Type Flip-Flops Future Product 

AS109 Dual JK Flip-Flops Future Product 

AS112 Dual JK Flip-Flops Future Product 

AS113 Dual JK Flip-Flops Future Product 

AS114 Dual JK Flip-Flops Future Product 

AS151 8-Channel Multiplexer Future Product 

AS152 1 of 8 Data Selector/Multiplexer Future Product 

AS153 Dual4-to-1 Multiplexer Future Product 

AS157 Quad 2-to-1 Line Data Selector/Multiplexers Future Product 

AS158 Quad 2-to-1 Line Data Selector/Multiplexers Future Product 

AS160 Decade Synchronous 4-Bit Counter, Direct Clear Future Product 

AS161 Binary Synchronous 4-Bit Counter, Direct Clear Future Product 

AS162 Decade Synchronous 4-Bit Counter, Syn Clear Future Product 

AS163 Binary Synchronous 4-Bit Counter, Syn Clear Future Product 

AS168 Sync. Up/Down Decade Counter Future Product 

AS169 Sync. Up/Down Binary Counter Future Product 

AS174 Hex D Flip-Flop Future Product 

AS175 Quad D Flip-Flop Future Product 

AS230 Octal TRI-STATE® Bus Driver True/Inverted Data Future Product 

AS231 Octal TRI-STATE Bus Driver/Receiver True Data Future Product 

AS240 Octal Inverting Bus/Line Driver Future Product 

AS241 Octal Inverting Bus/Line Driver Future Product 

AS242 Quad Bus Transceivers Future Product 

AS243 Quad Bus Transceivers Future Product 

AS244 Octal Bus/Line Driver Future Product 

AS251 TRI-STATE 8-lnput Multiplexer Future Product 

AS253 TRI-STATE Dual Data Selector/Multiplexer Future Product 

AS257 Quad 2-lnput Multiplexer, 3-State Future Product 

AS258 Quad 2-lnput Multiplexer, 3-State Future Product 

AS352 Dual 4-Line To 1-Line Data Selector Multiplexer Future Product 

AS353 Dual 4-Line To 1-Line Data Selector Multiplexer Future Product 

AS373 TRI-STATE Octal Latch Future Product 

AS374 TRI-STATE Octal D Flip-Flops Future Product 

AS533 Inverting Octal D Latch Future Product 

AS534 Inverting Octal D Flip-Flop Future Product 

AS573 Octal D-Type Latches Future Product 

AS574 Octal D-Type Flip-Flops Future Product 

AS576 Inverting Octal D-Typj Flip-Flops Future Product 

AS580 Inverting Octal D-Type Latches Future Product 

AS640 Inverting Octal TRI-STATE Transceiver Future Product 

AS641 True Octal Bus Transceivers, Open Collector Future Product 

AS642 Inverting Octal Bus Transceivers, Open Collector Future Product 

AS643 True And Inverting Octal TRI-STATE Transceivers Future Product 

AS644 True And Inverting Octal Bus Transceivers, Open Collector . . . .Future Product 

AS645 True Octal Bus Transceivers, TRI-STATE Future Product 

AS646 Non-Inverting Octal Bus Transceiver/Register Future Product 

AS648 Inverting Octal Bus Transceiver/Register Future Product 

AS651 True Octal Bus Transceiver/Register Future Product 

AS652 Inverting Octal Bus Transceiver/Register Future Product 

Section 3 — Test Waveforms 3-i 

Section 4 — Appendices/Physical Dimensions 4-i 
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A+ Program 

A+ Program: A comprehensive program that utilizes 
National's experience gained from participation in the 
many Military/Aerospace programs. 

A program that not only assures high quality but also 
increases the reliability of molded integrated circuits. 

The A+ program is intended for users who cannot per- 
form incoming inspection of ICs or do not wish to do so, 
yet need significantly better than usual incoming 
quality and higher reliability levels for their standard 
integrated circuits. 

Users who specify A+ processed parts will find that the 
program: 

• Eliminates incoming electrical inspection. 

• Eliminates the need for, and thus the added cost of, 
independent testing laboratories. 

• Reduces the cost of reworking assembed boards. 

• Reduces field failures. 

• Reduces equipment down time. 

• Reduces the need for excess inventories due to yield 
loss incurred as a result of processing performed at 
independent testing laboratories. 

The A+ Program Saves You Money 

It is a widely accepted fact that down-time of equipment 
is costly not only in lost hours of machine usage but also 
costly in the reapir and maintenance cycle. One of the 
added advantages of the A+ program is the burn-in 
screen, which is one of the most effective screening 
procedures in the semiconductor industry. Failure rates 
as a result of the burn-in can be decreased many times. 
The objective of burn-in is to stress the device much 
higher that it would be stressed during normal usage. 

Reliability vs. Quality 

The words "reliability" and "quality" are often used 
interchangeably, as though they connoted identical 
facets of a product's merit. But reliability and quality are 
different, and IC users must understand the essential 
difference between the two concepts in order to evaluate 
properly the various vendors' programs for products im- 
provement that are generally available, and National's 
A+ program in particular. 

The concept of quality gives us information about the 
population and faulty IC devices among good devices, 
and generally relates to the number of faulty devices 
that arrive at a user's plant. But looked at in another 
way, quality can instead relate to the number of faulty 
ICs that escape detection at the IC vendor's plant. 

It is the function of a vendor's Quality Control arm to 
monitor the degree of success of that vendor in reducing 
the number of faulty ICs that escape detection. Quality 
Control does this by testing the outgoing parts on a 
sampled basis. The Acceptable Quality Level (AQL) in 
turn determines the stringency of the sampling. As the 
AQL decreases it becomes more difficult for defective 
parts to escape detection, thus the quality of the shipped 
parts increases. 



The concept of reliability, on the other hand, refers to 
how well a part that is initially good will withstand its 
environment. Reliability is measured by the percentage 
of parts that fail in a given period of time. 

Thus the difference between quality and reliability means 
the ICs of high quality may, in fact be of low reliability, 
while those of low quality may be of high reliability. 

Improving the Reliability of Shipped Parts 

The most important factor that affects a part's reliability 
is its construction: the materials used and the method 
by which they are assembled. 

Reliabilty cannot be tested into a part. Still, there are 
tests and procedures that an IC vendor can implement 
which will subject the IC to stresses in excess of those 
that it will endure in actual use, and which will eliminate 
marginal, short-life parts. 

In any test of reliability the weaker parts will normally 
fail first. Further, stress tests will accelerate, or shorten, 
the time of failure of the weak parts. Because the stress 
tests cause weak parts to fail prior to shipment to the 
user, the population of shipped parts will in fact demon- 
strate a higher reliability in use. 

National's A+ Program 

National has combined the successful B+ program 
with the Military/Aerospace processing specifications 
and provides the A+ program as the best practical ap- 
proach to maximum quality and reliability on molded 
devices. The following flow chart shows how we do it 
step by step. 




SEM 

Randomly selected wafers are taken from production 
regularly and subjected to SEM analysis. 



Epoxy B Processing for All Molded Parts 

At National, all molded semiconductors, including 
ICs, have been built by this process for some time 
now. All processing steps, inspections, and QC moni- 
toring are designed to provide highly reliable products. 
(A reliability report is available that gives, in detail, 
the background of Epoxy B, the reason for its selec- 
tion at National, and reliability data that proves its 
success.) 



Six Hour, 150°C Bake 

This stress places the die bond and all wire bonds 
into a combined tensile and shear stress mode, and 
helps eliminate marginal bonds and electrical con- 
nections. 
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High Temperature (100°C) Functional Electrical Test 

A high temperature test with voltages applied places the 
die under the most severe stress possible. The test is 
actually performed at 100°C-30°C higher than the 
commercial ambient limit. All devices are thoroughly 
exercised at the 100°C ambient. 
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Electrical Testing 

Every device is tested at 25°C for functional and DC 
parameters. 

Burn-in Test 

Devices are stressed at maximum operating conditions 
to eliminate marginal devices. Test is performed per 
Mil-Std-883B Method 1015.3. 



DC Functional and Parametric Tests 

These room-temperature functional and parametric 
tests are the normal, final tests through which all 
National products pass. 



O Thermal Shock Monitor 
Samples from each package type are 
selected at random each week and 
submitted to 100 cycles of liquid to 
liquid thermal shock -65°C to +150°C. In 
addition, samples are selected every 
four weeks and subjected to 2000 
temperature cycles of 0°C to +25°C. 

Tighter-than-normal QC Inspection Plans 

Most vendors sample inspect outgoing parts to a 0.3% 
AQL When you specify the A+ program, we sample 
your parts to a 0.035% AQL at room temperature and 
0.05% AQL at T A Max. This eight times tightening (from 
0.3 to 0.035% AQL) coupled with three 100% electrical 
tests, dramatically reduces the number of "escapes" 
and allows us to guarantee the AQLs listed below. 



Ship Parts 



Here are the QC sample plans used in our A+ test 
program: 

Test Temperature AQL 

Electrical Functionality 25°C I n nMu 

Parametric, DC 25°C f U ' Ucit> 

Parametric, AC 25°C 0.4% 

Electrical Functionality At each temperature I nnt - 0/ 

Parametric, DC extreme. j 
Mechanical 

Critical — 0.01% 

Major — 0.28% 



B+ Program 



B+ Program: a comprehensive program that assures 
high quality and high reliability of molded integrated 
circuits. 

The B+ program improves both the quality and the reli- 
ability of National's digital, linear, and CMOS Epoxy B 
integrated circuit products. It is intended for the manu- 
facturing user who cannot perform incoming inspection 
of ICs, or does not wish to do so, yet needs signif icantly- 
better-than-usual incoming quality and reliability levels 
for standard ICs. 

Integrated circuit users who specify B+ processed parts 
will find that the program: 

• Eliminates incoming electrical inspection. 

• Eliminates the need for, and thus the added cost of, 
independent testing laboratories. 

• Reduces the cost of reworking assembed boards. 

• Reduces field failures. 

• Reduces equipment down time. 

Reliabilty Saves You Money 

With the increases population of integrated circuits in 
modern electronic systems has come an increased con- 
cern with IC failures in such systems. 

And rightly so, for at least two reasons. 

First of all, the effect of component reliability on system 
reliability can be quite dramatic. For example, suppose 
that you, as a system manufacturer, were to choose an 
IC that is 99 percent reliable. You would find that if your 
system used only 70 such ICs, the overall reliability of 
the system's IC portion would be only 50 percent. In 
other words, only one out of two of your systems would 
operate. The result? A system very costly to produce 
and probably very difficult to sell. 

Secondly, whether the system is large or small you can- 
not afford to be hounded by the spectre of unnecessary 
maintenance costs. Not only because labor, repair, and 
rework costs have risen — and promise to continue to 
rise — but also because field replacement may be pro- 
hibitively expensive. If you ship a system that contains 
a marginally-performing IC, an IC that later fails in the 
field, the cost of replacement may be — literally — 
hundreds of times more than the cost of the failed IC 
itself. 

Improving the Reliability of Shipped Parts 

The most important factor that affects a part's reliability 
is its construction: the materials used and the method 
by which they are assembled. 

Now, it's true that reliability cannot be tested into a part. 
Still, there are tests and procedures that an IC vendor 
can implement, which will subject the IC to stresses in 
excess of those that it will endure in actual use, and 
which will eliminate most marginal, short-life parts. 



In any test for reliabilty the weaker parts will normally 
fail first. Further, stress tests will accelerate, or shorten, 
the time to failure of the weak parts. Because the stress 
tests cause weak parts to fail prior to shipment to the 
user, the population of shipped parts will in fact demon- 
strate a higher reliability in use. 

Quality Improvement 

When an IC vendor specifies 100 percent final testing of 
its parts then, in theory, every shipped part should be a 
good part. However, in any population of mass-produced 
items there does exist some small percentage of defec- 
tive parts. 

One of the best ways to reduce the number of such faulty 
parts is, simply, to retest the parts prior to shipment. 
Thus, if there is a one percent chance that a bad part will 
escape detection initially, retesting the parts reduces 
that probability to only 0.01 percent. (A comparable 
tightening of the QC group's sampled-test plan ensures 
the maintenance of the improved quality level.) 

National's B+ Program Gets It All Together 

We've stated that the B+ program improves both the 
quality and the reliability of National's molded integrated 
circuits, and pointed out the difference between those 
two concepts. Now, how do we bring them together? 
The answer is in the B+ program processing, which is a 
continuum of stress and double testing. With the excep- 
tion of the final QC inspection, which is sampled, all 
steps of the B+ process are performed on 100 percent 
of the program parts. The following flow chart shows 
how we do it, step by step. 
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SEM 

Randomly selected wafers are taken from production 
regularly and subjected to SEM analysis. 



Epoxy B Processing for All Molded Parts 

At National, all molded semiconductors, including 
ICs, have been built by this process for some time 
now. All processing steps, inspections, and QC moni- 
toring are designed to provide highly reliable products. 
(A reliability report is available that gives, in detail, 
the background of Epoxy B, the reason for its selec- 
tion at National, and reliability data that proves its 
success.) 



Six Hour, 150°C Bake 

This stress places the die bond and all wire bonds 
into a combined tensile and shear stress mode, and 
helps eliminate marginal bonds and electrical con- 
nections. 



High Temperature (100°C) Functional Electrical Test 

A high temperature test such as this with voltages 
applied places the die under the most severe stress 
possible. The test is actually performed at 100°C — 
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30°C higher than the commercial ambient limit. All 
devices are thoroughly exercised at the 100°C ambient. 
(Even though Epoxy B processing has virtually eliminated 
thermal intermittents, we perform this test to ensure 
against even the remote possibility of such a problem. 
Remember, the emphasis in the B+ program is on the 
elimination of those marginally-performing devices that 
would otherwise lower field reliability of the parts.) 



DC Functional and Parametric Tests 

These room-temperature functional and parametric tests 
are the normal, final tests through which all National 
products pass. 



O Thermal Shock Monitor 
Samples from each package type are 
selected at random each week and 
submitted to 100 cycles of liquid to 
liquid thermal shock -65°C to +150°C. In 
addition, samples are selected every 
four weeks and subjected to 2000 
temperature cycles of 0°C to +25°C. 

Tlghter-than-normal QC Inspection Plans 

Most vendors sample inspect outgoing parts to a 0.3% 
AQL. When you specify the B+ program, we sample 
your parts to a 0.035% AQL at room temperature and 
0.05% AQL at T A Max. This eight times tightening (from 
0.3 to 0.035% AQL) coupled with two 100% electrical 
tests, dramatically reduces the number of "escapes" 
and allows us to guarantee the AQLs listed below. 



Ship Parts 



Here are the QC sampling plans used in our B+ test 
program: 



0.035% 



Test Temperature AQL 

Electrical Functionality 25°C 

Parametric, DC 25°C 

Parametric, AC 25°C 0.4% 
Electrical Functionality At each temperature I 

Parametric, DC extreme. j 0,05 /o 
Mechanical 

Critical — 0.01% 

Major — 0.28% 



Advanced Bipolar Logic Data Book 
Thermal Ratings for IC's 



Maximum Power Dissipation 

To insure reliable long term operation of its Integrated Cir- 
cuits, National Semiconductor has specified maximum 
junction temperature (Tj) limits. These limits are at 150°C 
for circuits packaged in a molded dual-in-line package (Ep- 
oxy B), and 175°C for all other package types. 

Maximum power dissipation (Pq) of an integrated circuit is 
limited by maximum allowable junction temperature of the 
silicon die, and the thermal resistance (9 j-x) of the package. 
Figure 1 illustrates the relationship between power dissipa- 
tion and junction temperature. 

The line indicating "Maximum Power Rating of Package" is 
projected from the maximum junction temperature limit 
(150°C in this example) at a slope corresponding to the 
package thermal resistance (1/flj-xJ- Below this line is the 
safe operating area of the device. Additional constraints are 
Maximum Power Dissipation and Maximum Operating 



Temperature (Ta). These parameters may be determined 
from device data sheets. For this example, Pd(MAX) = 
300mW and Ta(MAX) = 70 ° c - 

Point "A" in Figure 1 is an operating point corresponding to 
Ta = 50°C and Pp = 100mW. Determine device junction 
temperature by projecting a line from point "A" , parallel to 
the Maximum Power Rating curve, until it intersects the 
horizontal axis. Tj is determined from the point of intersec- 
tion with the horizontal axis. For this example, Tj is 45°C. 



Thermal Information 

Figure 2 illustrates thermal resistance characteristics for In- 
tegrated Circuits packages. 
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FIGURE 1. Power Dissipation vs Temperature 
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Advanced Bipolar Logic Data Book 
Ordering Information 

Ordering information for National Devices is covered in this 
catalogue as follows 

DM 74ALS00 N 



Package 

Device Number/Family Designation 
Device Technology 



Device Technology 

■ DM — Digital Monolithic 



Device Number 

■ 4 to 8 digit number 

■ 1st two digits denote temperature selection 

54 — denotes full mil range specification -55°C to 
+ 125°C 

■ 74— denotes commercial specification 0°C to 70°C 



Family Designation 



54/74ALSXX(X)— Advanced Low Power Schottky 
54/74ASXX(X)— Advanced Schottky 



National Semiconductor manufactures a complete line of 
industry standard logic products. The industry standard 
number identifying a particular function is used in marking 
the product with the only difference being prefixes and suf- 
fixes noted above. 

When ordering a particular product, please specify the en- 
tire number, including the DM prefix and appropriate pack- 
age suffix. This will help in processing your order more 
quickly. 

Note: Although the part number is generally uniform 
throughout the industry, competitors vary in terms of denot- 
ing package type and temperature selection. Please refer to 
the industry cross reference guide in the back of this data 
book for properly cross referencing competitor products. 



DM 54ALS00 J 
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o 
m 

3) 

z 
o 



o 

3D 
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H 
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Always used 
as prefix 



Denotes ceramic 
package 



Example: How to order 

DM 74ALS00 N 



Mil temp range 
function in the 
54/74ALS family 



ITI 



Always used Denotes 
as prefix P lastlc Package 



Commercial temp range function found 
in the 54/74ALS family 



SgA Advanced Low Power Schottky 



The DM54/74ALS family of devices are designed to meet the 
needs of system designers requiring very low power, higher low 
level threshold than LS and toggle capability up to 100 MHz. In 
addition ALS features a 40% reduction in propagation delay 
times of present LS functions (4ns per gate) while reducing pow- 
er levels by half (1 mw per gate). 

In addition to speed improvements, higher threshold, and very 
low power, the ALS family offers direct TTL/LS replacement 
functions, ideal for system upgrades and new system designs. 

For maximum design flexibility and elimination of special draw- 
ings, the ALS family will be introduced with ± 1 0% VrjC over 
the military and commercial full temp range as standard product. 
Furthermore, all switching characteristics are guaranteed over 
the full temperature and Vcc range. 



fjWA National 

Jul Semiconductor 



ADVANCED LOW POWER SCHOTTKY 

Absolute Maximum Ratings (Note 1) 

Supply Voltage, Vqc (1) 7V 

Input Voltage, Vp All Inputs 7V 

I/O Ports 5.5V 

Off State (High Level) Voltage Applied 

to Open-Collector Outputs 7V 

High Level Voltage Applied to 3-State Outputs 5.5V 

Operating Free-Air Temperature Range: 

SN54ALS -55°Cto125°C 

SN74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Recommended Operating Conditions 



Parameter 


Standard Output 


Buffer Output 


Bus Driver Output 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


54/74ALS 


4.5 


5.0 


5.5 


4.5 


5.0 


5.5 


4.5 


5.0 


5.5 


V 


High Level Input 
Voltage, Vm 


54/74ALS 


2.0 






2.0 






2.0 






V 


Low Level Input 
Voltage, V||_ 


54/74ALS 






0.8 






0.8 






0.8 


V 


High Level Output 
Voltage, Ioh ( 2 ) 


54ALS 






-0.4 






-1 






-12 


mA 


74ALS 






-0.4 






-2.6 






-15 


mA 


High Level Output 
Current, Voh (3) 


54/74ALS 






5.5 






5.5 






5.5 


V 


Low Level Output 
Current, Iol 


54/74ALS 






4 






12 






12 


mA 


74ALS 






8 






24 






24/48 


mA 


Operating Free-Air 
Temperature, Ta 


54ALS 


-55 




125 


-55 




125 


-55 




125 


°C 


74ALS 







70 







70 







70 


°c 
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ADVANCED LOW POWER SCHOTTKY 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Parameter 


Conditions 


Standard Output 


Buffer Output 


Bus Driver Output 


Unit 


Min 


Typ(4) 


Max 


Min 


Typ(4) 


Max 


Min 


Typ(4) 


Max 


V|K 


Input Clamp Voltage 


VCC = 4.5V 
l| = -18mA 






-1.5 






-1.5 






-1.5 


V 


VOH 


High Level Output 
Voltage (2) 


V C C = 4.5V, l H = MAX 








2.4 


3.2 




2 


3.2 




V 


Vcc = 4.5V, Ioh = -3mA 














2.4 


3.2 




V 


lOH ~ -0.4mA 


VCC-2V 






VCC-2V 






VCC-2V 






y 


lOH 


High Level Output 
Current (3) 


Vcc = 4.5V 
Vqh - 5.5V 






0.1 






0.1 






0.1 


mA 


vol 


Low Level Output Voltage 


VCC = 4.5V 
lOL = MAX 


74ALS 




0.35 


0.5 




0.35 


0.5 




0.35 


0.5 


V 


54/74ALS 




0.25 


0.4 




0.25 


0.4 




0.25 


0.4 


V 


ii 


Input Current at Maximum 
input voltage 


V C C - 5.5V 
V| = 7V 






0.1 






0.1 






0.1 


mA 


l|H 


High Level Input Current 


Vcc - 5.5V 
V| = 2.7V 






20 






20 






20 


pA 


III 


Low Level Input Current 


V C C = 5.5V 
V| L = 0.4V 




-0.02 


-0.2 




-0.05 


-0.2 




-0.05 


-0.2 


mA 


to 


Output Current (5) 


VCC = 5.5V 
Vo = 2.25V 


-30 




-110 


-30 




-110 


-30 




-110 


mA 


!OZH 


Off-State Output Current, 
High Level Voltage 
Applied (6) 


V C C = 5.5V 
Vq = 2.7V 












20 






20 


mA 


lOZL 


Off-State Output Current, 
Low Level Voltage 
Applied (6) 


V C C = 5.5V 
Vq = 0.4V 


I/O Ports 












-0.2 






-0.2 


mA 


Non-I/O 












-20 






-20 


tiA 


ice 


Supply Current (7) 


V CC = 5.5V 




















mA 



NOTE 1: Voltage values are with respect to network ground terminal. 

NOTE 2: Does not apply to open-collector outputs. 

NOTE 3: Applies only to open-collector outputs. 

NOTE 4: All typical numbers are at V cc - 5V, T A = 25°C. 

NOTE 5: The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, \qq. 

NOTE 6: Applies only to TRI-STATE outputs. 

NOTE 7: Refer to individual data sheet for \qq limits - 



£K1 National 

SLA Semiconductor 

DM54ALS00/DM74ALS00 Quad 2-lnput NAND Gates 



Preliminary 



Features 

Switching Specifications at 50 pF. 

Switching Specifications Guaranteed Over Full 

Temperature and Vcc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 
Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 1 50°C 
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Connection Diagram 



VCC 4B 4A 4Y 3B 3A 3Y 
14 13 12 11 10 9 8 



Y = AB 





1 2 3 4 5 6 | 7 

1A 1B 1Y 2A 2B 2Y GND 

54ALS00 (J) 74ALS00 (J,N) 
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Recommended Operating Conditions 





DM54ALS00 


DM74ALS00 


Unit 


Parameter 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l( = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Iqh = -0.4mA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL == 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V|H = 2.7V 






20 


mA 


IlL 


Low Level Input Current 


V C C = 5.5V, V|L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


!CC 


Supply Current 


Vcc - 5.5V 


Outputs High 




0.43 


0.85 


mA 


Outputs Low 




1.62 


3.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS00 


DM74ALS00 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 

Rl = 500 a, 

C|_ = 50 pF. 


2 


4 


10 


2 


4 


9 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




2 


4 


10 


2 


4 


9 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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National 
Km Semiconductor 

DM54ALS01 /DM74ALS01 Quad 2-lnput NAND Gates 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Off State (High Level) 7V 
Output Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 




1Y 1A 1B 2Y 2A 2B GND 
54ALS01 (J) 74ALS01 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS01 


DM74ALS01 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.0 


c 
O 





A R 


E 


0.0 


V 


High Level Input Voltage, Vm 









O 
c 






V 


Low Level Input Voltage, V|i_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


Vcc = 45V 

vqh = 5.5V 






100 


H A 


vol 


Low Level Output 
Voltage 


VCC = 45V 


1 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 




74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


tl 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


hH 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


IlL 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


ice 


Supply Current 


VCC = 5.5\ 


> 


Outputs High 




0.43 


0.85 


mA 




Outputs Low 




1.62 


3.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS01 


DM74ALS01 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 2KS2, 
C L = 50 pF. 


23 


27 


59 


23 


27 


54 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




4 


7 


25 


4 


7 


20 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-4. 
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£JJ National 

4jM Semiconductor 

DM54ALS02/DM74ALS02 Quad 2-lnput NOR Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 
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Connection Diagram 



Vcc Y4 B4 A4 Y3 B3 A3 
1 14 13 12 11 10 9 8 



Y = A + B 



1 2 3 4 5 6 [7 

Y1 A1 B1 Y2 A2 B2 GND 

54ALS02 (J) 74ALS02 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS02 


DM74ALS02 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


A ft 


c 
O 


D.O 


4.0 


o 


o.o 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Iqh = -0.4mA 


V CC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


k 


Max High Input Current 


Vcc = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


/"A 


lli 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.85 


2.2 


mA 


Outputs Low 




2.16 


4.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS02 


DM74ALS02 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 Si, 
Cl = 50 pF. 


2 


5 


11 


2 


5 


10 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




2 


5 


10 


2 


5 


9 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-1. 
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££| National 

Jud Semiconductor 

DM54ALS03/DM74ALS03 Quad 2-lnput NAND Gates 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 
Off State (High Level) 
Output Voltage 

Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 



7V 
7V 

7V 

-55°C to 125°C 
0°C to 70°C 
-65°Cto 150°C 
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Connection Diagram 



VcC B4 A4 Y4 B3 A3 Y3 
Il4 13 12 11 10 9 8 



Y = AB 



A1 B1 Y1 A2 B2 Y2 GND 



54ALS03 (J) 74ALS03 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS03 


DM74ALS03 


1 Init 

unii 






Max 






Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 


EleCthcal Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc - 4.5V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


VCC = 4.5V, V H « 5.5V 






100 


kA 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 




54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 




74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C - 5 5V, V| H = 2.7V 






20 


mA 




Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


ice 


Supply Current 


V C C = 5.5\ 


1 


Outputs High 




0.43 


0.85 


mA 




Outputs Low 




1.62 


3.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS03 


DM74ALS03 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh. Propagation 
delay time. Low to 
high level output 


Vcc = 4.5 to 5.5V 
R|_ = 2K a, 
Cl = 50 pF. 


23 


27 


59 


23 


27 


54 


ns 


Tphl. Propagation 
delay time. High to 
low level output 




4 


7 


25 


4 


7 


20 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-4. 
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£3 National 

kA Semiconductor 

DM54ALS04/DM74ALS04 Hex Inverters 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 
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Connection Diagram 



Vcc *6 Y6 A5 YS A4 Y4 



Y = A 





13 


12 


11 


10 


9 8 








-0°- 






1 


2 


3 


4 


5 


6 |, 



54ALS04 (J) 74ALS04 (J.N) 
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Recommended Operating Conditions 





DM54ALS04 


DM74ALS04 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 




Input Clamp Voltage 


Vcc • 4.5V, l| = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


IqH = -0.4mA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 








74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


k 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


llH 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 




l|L 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


Vcc - 5.5V 


V = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.65 


1.1 


mA 








Outputs Low 




2.4 


3.8 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS04 


DM74ALS04 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh. Propagation 
delay time. Low to 
high level output 


V C C = 4.5 to 5.5V 
RL = 500 S2, 
Cl = 50 pF. 


2 


4 


10 


2 


4 


9 


ns 


T PHL- Propagation 
delay time. High to 
low level output 




2 


4 


9 


2 


4 


8 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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National 
Jud Semiconductor 

DM54ALS05/DM74ALS05 Hex Inverters 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Off State (High Level) 7V 
Output Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



V CC A6 Y6 A5 Y5 A4 Y4 





13 


12 


11 


10 


9 8 














1 


2 


3 


4 


5 


e |> 



A1 Y1 A2 Y2 A3 Y3 GND 
54ALS05 (J) 74ALS05 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS05 


DM74ALS05 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


n 
<£ 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 45V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


vcc - 4.5V, v H = s.sv 






100 


mA 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C c = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


ma 


IlL 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.65 


1.1 


mA 


Outputs Low 




2.4 


3.8 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS05 


DM74ALS05 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 

Rl = 2K a, 

C L = 50 pF. 


23 


27 


59 


23 


27 


54 


ns 


TPHL. Propagation 
delay time. High to 
low level output 




4 


7 


24 


4 


7 


19 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-4. 
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£5} National 

4jd Semiconductor 

DM54ALS08/DM74ALS08 Quad 2-lnput AND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 1 50°C 



Connection Diagram 



Y = AB 




54ALS08 (J) 74ALS08 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS08 


DM74ALS08 


1 Init 

unit 


Min 




M 9 v 
1 VI d X 


Min 


Norn 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Tun 
i yp 




Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18 mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


Iqh ~ -0.4mA 


V CC "2 






V 


vol 


Low Level Output 
Voltage 


Vcc = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C c - 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C c = 5.5V, V| H = 2.7V 






20 


mA 


in. 


Low Level Input Current 


V C C = 5.5V. V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 55V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C c = 5.5V 


Outputs High 




1.3 


2.4 


mA 


Outputs Low 




2.2 


4.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS08 


DM74ALS08 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 

Rl = 500 a, 

C L = 50 pF. 


3 


5 


13 


3 


5 


12 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




3 


5 


11 


3 


5 


10 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-1. 
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National 
JlA Semiconductor 

DM54ALS09/DM74ALS09 Quad 2-lnput AND Gates 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 
Off State (High Level) 

Output Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



cn 

> 
|- 

(/> 
o 

CO 



->l 

> 

|- 

(/> 
o 

CO 



Connection Diagram 



Vcc B4 A4 Y4 B3 A3 Y3 
| 14 13 



Y = AB 



13 I 12 11 10 I 9 

JcJ lio- 



i [2 [3 [4 fi |6 [7 

A1 B1 Y1 A2 B2 Y2 GND 
54ALS09 (J) 74ALS09 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS09 


DM74ALS09 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


VCC = 4.5V, V H = 


5.5V 






100 


mA 


vol 


Low Level Output 
Voltage 


VCC = 45V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 








74ALS 
lOL = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H = 


7V 








mA 


l| H I High Level Input Current V C C = 5.5V, V m = 2.7V 








IlL 


Low Level Input Current 


Vcc - 5-5V, V||_ — 0.4V 










ice 


Supply Current 


V C C = 5.5V 


Outputs High 




1.3 


2.4 


mA 








Outputs Low 




2.2 


4.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS09 


DM74ALS09 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_(-|, Propagation 
delay time. Low to 
high level output 


V C C = 4.5 to 5.5V 
R|_ = 2K Si, 
C L = 50 pF. 


23 


27 


59 


23 


27 


54 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




4 


7 


14 


4 


7 


13 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 
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National 
4lA Semiconductor 

DM54ALS1 0/DM74ALS1 Triple 3-lnput NAND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS - 55°C to 1 25°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



cn 

> 
v 

c/> 

— L 

o 

D 

-J 

> 
I- 

C/> 

o 



Connection Diagram 



V CC C1 V1 C3 B3 A3 Y3 
1 14 13 12 11 10 9 8 



Y = ABC 



1 2 3 4 5 | 6 | 7 

A1 B1 A2 B2 C2 Y2 GND 



54ALS10 (J) 74ALS10 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS10 


DM74ALS10 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4 5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


m 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


voh 


High Level Output 
Voltage 


Iqh = -0.4mA 


Vcc -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


llH 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


V = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.32 


0.6 


mA 


Outputs Low 




1.2 


2.2 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS10 


DM74ALS10 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 8, 
C|_ = 50 pF. 


2 


4 


10 


2 


4 


9 


ns 


T PHL. Propagation 
delay time. High to 
low level output 




2 


6 


14 


2 


6 


12 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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i/WA National 

JlA Semiconductor 

DM54ALS1 1 /DM74ALS1 1 Triple 3-lnput AND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto 125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



VCC C1 Y1 C3 B3 A3 Y3 
1 14 13 12 11 10 9 8 



Y = ABC 



1 2 3 4 5 6 [7 

A1 B1 A2 B2 C2 Y2 GND 



54ALS11(J) 74ALS11(J,N) 
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Recommended Operating Conditions 





DM54ALS11 


DM74ALS11 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


A ^ 


c 
O 


0-0 




c 
O 


0.0 


V 


High Level Input Voltage, V|h 


O 
c. 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


iviin 


Typ 


M a v 
IVIdX 


I Init 

unii 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


IQH = -0.4mA 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 








74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


l) 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


HL 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


b 


Output Drive Current 


V C C = 55V 


V = 2.25V 


-30 




-110 


mA 


ice 




Vcc = 55V 


Outputs High 




1.0 


1.8 


mA 








Outputs Low 




1.6 


3.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1 1 


DM74ALS11 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


V C c = 4.5 to 5.5V 
R|_ = 500 a, 
C L = 50 pF. 


3 


5 


17 


3 


5 


15 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




3 


6 


11 


3 


6 


10 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-1. 
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yw\ National 

£A Semiconductor 

DM54ALS1 2/DM74ALS1 2 Triple 3-lnput NAND Gates 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vrjc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Off State (High Level) 

Output Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



7V 
7V 



7V 



cn 

> 
|- 
(/> 

ro 

D 

J* 

> 

r - 

C/> 
—i. 

to 



Connection Diagram 



Vcc C1 V1 C3 B3 A3 Y3 
I 14 13 12 11 10 9 8 



Y = ABC 



1 2 3 4 5 6 T 7 

A1 B1 A2 B2 C2 Y2 GND 

54ALS12(J) 74ALS12(J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS12 


DM74ALS12 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


VCC = 4.5V, Vqh = 5.5V 






100 


MA 


vol 


Low Level Output 
Voltage 


VCC - 4.5V 




54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 




74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


h 


Max High Input Current 


V C C = 5.5V. V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


*A 


lit 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


'CC 




V C C = 5.5V 




Outputs High 




0.32 


0.6 


mA 




Outputs Low 




1.2 


2.2 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


Conditions 


DM54ALS12 


DM74ALS12 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 Si, 
Cl = 50 pF. 


23 


27 


54 


23 


27 


59 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




5 


8 


29 


5 


8 


23 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 
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National 
mm Semiconductor 

DM54ALS1 5/DM74ALS1 5 Triple 3-lnput AND Gates 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Off State (High Level) 

Output Voltage 

Operating Free Air Temperature Range 

DM54ALS ~55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



7V 
7V 

7V 



Connection Diagram 



Vcc C1 Y1 C3 B3 A3 Y3 
I 14 13 12 11 10 9 8 



Y = ABC 



i a [I p» 5 1 |7 

A1 B1 A2 B2 C2 Y2 GND 



93 



54ALS15(J) 74ALS15(J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS15 


DM74ALS15 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions Min Typ Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


VCC = 4.5V, V H = 5.5V 






100 


mA 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 




54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 




74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc - 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V| H = 2.7V 






20 


MA 


l|L 


Low Level Input Current 


V C C = 5 5V, V| L = 0.4V 






-0.2 


mA 


'CC 


Supply Current 


Vcc = 55V 


r 


Outputs High 




1.0 


1.8 


mA 




Outputs Low 




1.66 


3.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS15 


DM74ALS15 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh, Propagation 
delay time. Low to 
high level output 


Vcc = 4 5 to 5.5V 
R[_ = 2KS2, 
C L = 50 pF. 


23 


27 


59 


23 


27 


54 


ns 


T PHL. Propagation 
delay time. High to 
low level output 




4 


7 


14 


4 


7 


13 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-4. 
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National 
Semiconductor 



DM54ALS20/DM74ALS20 Dual 4-lnput NAND Gates 




Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°CtO 125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Ol 

> 

r- 

co 

ro 
O 
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Connection Diagram 



V CC D2 C2 NC B2 A2 Y2 
1 14 13 ^2 |^11 10 9 8 



Y = ABCD 



H>1 



1 2 |~3 4 1 [i p 

A1 B1 NC C1 D1 Y1 GND 

54ALS20 (J) 74ALS20 (J,N) 
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Recommended Operating Conditions 





DM54ALS20 


DM74ALS20 


Unit 




Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18 mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


lOH = -0.4mA 


VCC "2 






V 


VOL 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
Iql = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


VCC = 5.5V, V| L = 0.4V 






-0.2 


mA 


to 


Output Drive Current 


V C C = 55V 


V = 2.25V 


-30 




-110 


mA 


'cc 




Vcc = 5.5V 


Outputs High 




0.22 


0.4 


mA 


Outputs Low 




0.81 


1.5 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS20 


DM74ALS20 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_n, Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 Si, 
C|_ = 50 pF. 


2 


4 


10 


2 


4 


9 


ns 


TpHL. Propagation 
delay time. High to 
low level output 


5 


9 


17 


5 


9 


15 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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£g| National 

Jlm Semiconductor 

DM54ALS21 /DM74ALS21 Dual 4-lnput AND Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 



7V 
7V 

-55°Cto 125°C 
0°C to 70°C 
-65°Cto 150°C 



> 

r~ 

(/> 
ro 



-si 
> 

(/> 
ro 



Connection Diagram 



Vcc 02 C2 NC B2 A2 Y2 
14 13 12 | 11 10 9 



Y = ABCD 



1 [2 |3 |4 fs fi p7 
A1 B1 NC C1 D1 Y1 GND 

54ALS21 (J) 74ALS21 (J,N) 
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Recommended Operating Conditions 





DM54ALS21 


DM74ALS21 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


'f.O 


c 



0.3 




O 


5 5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


V 


High Level Output Current, IrjH 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = -0.4mA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


V C C - 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

|QL = 8 mA 




0.35 


0.5 


V 


h 


Max High Input Current 


V C C * 5.5V, V| H = 7V 






0.1 


mA 


HH 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


M 


IlL 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 55V 


Vo - 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.67 


1.2 


mA 


Outputs Low 




1.10 


2.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS21 


DM74ALS21 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_n, Propagation 
delay time. Low to 
high level output 


V C C = 4.5 to 5.5V 
RL = 500 fl, 
C L = 50 pF. 


5 


8 


20 


5 


8 


18 


ns 


Tphl. Propagation 
delay time. High to 
low level output 




3 


6 


11 


3 


6 


10 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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National 
Jud Semiconductor 

DM54ALS22/DM74ALS22 Dual 4-lnput NAND Gates 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Off State (High Level) 

Output Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



7V 
7V 



7V 



> 

r~ 

C/> 

IO 

ro 



-J 

> 

(/) 
ro 
ro 



Connection Diagram 



Vcc 02 C2 NC B2 A2 Y2 
I 14 13 12 In 10 9 8 



Y = ABCD 



9n 



1 2 | 3 4 5 6 I 7 

A1 B1 NC C1 D1 Y1 GND 

54ALS22 (J) 74ALS22 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS22 


DM74ALS22 


Unit 


Min 

mm 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


55 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|t_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


lOH 


High Level Output 
Current 


Vcc = 4.5V, Vqh = 5.5V 






100 


mA 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


Ii 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.22 


0.4 


mA 


Outputs Low 




0.80 


1.5 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS22 


DM74ALS22 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp[_n, Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 

Rl = 2K a, 

C L = 50 pF. 


23 


27 


59 


23 


27 


54 


ns 


Tphl. Propagation 
delay time. High to 
low level output 




8 


11 


32 


8 


11 


26 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 
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yw\ National 

iuk Semiconductor 

DM54ALS27/DM74ALS27 Triple 3-lnput NOR Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



cn 

> 

</> 
ro 
-J 



> 
|— 

if) 
ro 



Connection Diagram 



Vcc C1 Y1 C3 83 A3 Y3 
1 14 13 12 11 10 9 8 



Y = A+B+C 



1 2 3 4 5 6 | 7 

A1 B1 A2 B2 C2 Y2 GND 

54ALS27 (J) 74ALS27 (J,N) 
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Recommended Operating Conditions 





DM54ALS27 


DM74ALS27 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|i_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


|QH = -0.4mA 


V C C -2 






V 


vol 


Low Level Output 
Voltage 


V C C - 4 5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


u 


Max High Input Current 


VCC = 5.5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


V = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.97 


1.8 


mA 


Outputs Low 




2.0 


4.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS27 


DM74ALS27 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh, Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 S>, 
C L = 50 pF. 


2 


8 


15 


2 


8 


13 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




2 


3 


10 


2 


3 


9 


ns 



NOTE 1: See notes pg. T-iii, figures pg, 3-1. 
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£JJ National 

£m Semiconductor 



Preliminary 



DM54ALS28/DM74ALS28 Quadruple 2-lnput NOR Buffers 



Features 

Switching Specifications at 50 pF. 

Switching Specifications Guaranteed Over Full 

Temperature and Vqc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

Improved AC Performance Over LS28. 
Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS28 - 55°C to 1 25 

DM74ALS28 0°C to 70 

Storage Temperature Range -65°C to 150 



7V 
7V 

•G 
C 
C 



Connection Diagram 



14 | 13 

pC 


12 


11 

□ 


ID 


H 
p 




1 2 
IV 1 


3 

1 1 

54ALS2 


4 

i i 

8 (J) 


5 

f : 
74ALS 


6 

* 

28 (J.N) 


B END 
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Recommended Operating Conditions 





DM54ALS28 


DM74ALS28 


Unit 


rdldlllClcr 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|L 






0.8 






0.8 


V 


High Level Output Current, IrjH 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Nom 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


v OH 


High Level Output 
Voltage 


VCC = 45V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


V C C "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4-5V 
V|H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


k 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5 5V, V| H - 2.7V 






20 




IlL 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High Vcc = 5.5V, VI = 0V 




1.7 


2.8 


mA 


ICCL 


Supply Current 


Outputs Low V C C = 5.5V, VI = 4.5V 




4.8 


8.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS28 


DM74ALS28 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH- Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
R|_ = 500 <>, 
C L = 50 pF. 


2 




10 


2 




8 


ns 


TpHL- Propagation 
delay time. High to 
low level output 




3 




10 


3 




8 


ns 



NOTE 1: See notes pg. Figures pg. 3-1. 
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23 



National 
Semiconductor 



Preliminary 



DM54ALS30/DM74ALS30 8 Input NAND Gate 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 



7V 
7V 

-55°Cto 125°C 
0°C to 70°C 
-65°Cto 150°C 



cn 
> 
Ui 

CO 

o 



> 

r- 

c/> 

CO 

o 



Connection Diagram 



V CC NC H G NC NC Y 
I 14 I 13 12 11 I 10 |9 



Y = ABCDEFGH 



3 4 5 6 | 7 
A B C D E F GND 

54ALS30 (J) 74ALS30 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS30 


DM74ALS30 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4 -5V, l| = -18 mA 






-1.5 


V 


voh 


High Level Output 
Voltage 


Iqh = -0.4mA 


V C C "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4 m A 




0.25 


0.4 


V 


74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


VCC = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


iil 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.4 


mA 


'0 


Output Drive Current 


V C C = 5.5V 


V = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.22 


0.36 


mA 


Outputs Low 




0.54 


0.90 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS30 


DM74ALS30 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 

Rl = 500 a, 

C L = 50 pF. 


2 


4 


10 


2 


4 


9 


ns 


T PHL. Propagation 
delay time. High to 
low level output 




5 


9 


17 


5 


9 


15 


ns 



NOTE t: See notes pg. 1-iii, figures pg. 3-1. 



1-36 



National 
KA Semiconductor 

DM54ALS32/DM74ALS32 Quad 2-lnput OR Gates 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 
Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



cn 

> 

r- 

(/> 

CO 

ro 



-J 

> 

r- 

(/> 

CO 

ro 



Connection Diagram 



V C C B4 A4 Y4 B3 A3 Y3 
I 14 13 12 11 10 I 9 8 



Y = A + B 



L^>J 






1 | 2 3 4 | 5 6 I 7 
A1 B1 Y1 A2 B2 Y2 GNO 

54ALS32 (J) 74ALS32 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS32 


DM74ALS32 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|i_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


|QH = -0.4mA 


Vcc-2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


ill 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vo = 225V 


-30 




-110 


mA 


ice 


Supply Current 


V C C " 5.5V 


Outputs High 




1.9 


4.0 


mA 


Outputs Low 




2.6 


4.9 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS32 


DM74ALS32 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 S2. 
C|_ = 50 pF. 


3 


6 


13 


3 


6 


12 


ns 


TpHL- Propagation 
delay time. High to 
low level output 




2 


5 


12 


2 


5 


11 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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National 
Semiconductor 



Preliminary 



DM54ALS33/DM74ALS33 Quadruple 2-lnput NOR Buffers 
with Open-Collector Outputs 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced, Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

■ Improved AC Performance Over LS33. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Off State (High Level) 

Output Voltage 

Operating Free Air Temperature Range 

DM54ALS33 -55°C to 125°C 
DM74ALS33 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



7V 
7V 



7V 



Connection Diagram 



la. « 4B « 3Y 3B 3A 





-< 

[ 


3. 




' 







I I 2 3] 4 5 6 3T 

U 1A IB ZY 2A IS GND 



54ALS33 (J) 74ALS33 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS33 


DM74ALS33 


Unit 


Min 


Norn 


Max 


Min 


Norn 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


VlK 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






-1.5 


V 


'OH 


High Level Output 
Current 


v C c - 4.5V, v H - s.sv 






100 




vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V|H - 2V 




54/74ALS 
lOL = 12 mA 




0.25 


0.4 


V 




74ALS 

lOL = 24 mA 




0,35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5 5V, V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


'CCH 


Supply Current 


Outputs High V C C - 5.5V, VI = 0V 




1.7 


2.8 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 4.5V 




4.8 


8. 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1 ) 



Parameter 


Conditions 


DM54ALS33 


DM74ALS33 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh. Propagation 
delay time. Low to 
high level output 


Vcc = 4 5V to 5.5V 
RL = 667 a 
Cl = 50 pF 


10 




40 


10 




30 


ns 


TPHL. Propagation 
delay time. High to 
low level output 




7 




18 


7 




15 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 
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£K] National 

SlA Semiconductor 



Preliminary 



DM54ALS37/DM74ALS37 Quadruple 2-lnput NAND Buffers 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Fiange. 

■ Advanced, Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

■ Improved AC Performance Over LS37. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS37 - 55°C to 1 25°C 
DM74ALS37 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



V C c 84 M Y4 83 A3 Y3 



Y = AB 




A1 B1 Y1 A2 B2 Y2 GND 



54ALS37 (J) 74ALS37 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS37 


DM74ALS37 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18 mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V|L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400nA 


54/74ALS 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12 mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


1) 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C " 5.5V, V| H = 2.7V 






20 


nA 


l|L 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


"0 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High V C C = 5.5V, VI = 0V 




0.86 


1.6 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 4.5V 




4.0 


6.4 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


□M54ALS37 


DM74ALS37 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
R|_ = 500 a 
Cl = 50 pF 


2 




10 


2 




8 


ns 


TpHL. Propagation 
delay time. High to 
low level output 




3 




10 


3 




8 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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National 
Semiconductor 



Preliminary 



DM54ALS38/DM74ALS38 Quadruple 2-lnput NAND Buffers 
with Open-Collector Outputs 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

■ Improved AC Performance Over LS38. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Off State (High Level) 

Output Voltage 

Operating Free Air Temperature Range 

DM54ALS38 - 55°C to 1 25°C 
DM74ALS38 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



7V 
7V 



7V 



Connection Diagram 



Y = AB 




A1 B1 Y1 A2 B2 Y2 GND 



54ALS38 (J) 74ALS38 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS38 


DM74ALS38 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 










V 


'OH 


High Level Output 
Current 


VCC = 4.5V, Vqh = 5.5V 






100 


fA 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V IH = 2V 


54/74ALS 
lOL = 1 2mA 




0.25 


0.4 


V 


74ALS 

Iql - 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


VCC = 5.5V, V|H = 7V 






0.1 


mA 


ItH 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


ItA 


IlL 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


ICCH 


Supply Current 


Outputs High Vcc " 5.5V, VI = OV 




0.86 


1.6 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 4.5V 




4.0 


6.4 


mA 



Switching Characteristics 



Parameter 


Conditions 


DM54ALS38 


DM74ALS38 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 667 a, 
Cl = 50 pF 


10 




40 


10 




30 


ns 


TPHL. Propagation 
delay time. High to 
low level output 




7 




18 


7 




15 


ns 



NOTE 1: See notes pg. Figures pg. 3-4. 
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Ggl National 

£A Semiconductor 

DM54ALS40/DM74ALS40 Dual 4-lnput NAND Buffers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

■ Improved AC Performance Over LS40. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS40 - 55°C to 1 25°C 

DM74ALS40 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



cn 

> 

o 



> 

(/> 
o 



Connection Diagram 



V CC D2 C2 NC B2 A2 



Y = A BCD 



fc> 



1 

A1 



2 | 3 4 5 6 \f 

B1 NC C1 D1 Y1 GND 

54ALS40 (J) 74ALS40 (J,N) 
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Recommended Operating Conditions 





DM54ALS40 


DM74ALS40 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18 mA 






— 1 5 


y 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V|L = V|L MAX 


54/74ALS 
lOH = -1mA 


O 4 






y 


74ALS 

'OH = -2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


VCC-2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
VlH = 2V 


54/74ALS 
lOL = 12 mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


mA 


Iil 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High Vcc = 5.5V, VI = 0V 




0.43 


0.8 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 4.5V 




2.0 


3.2 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS40 


DM74ALS40 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
RL = 500 8, 
C L = 50 pF. 


2 




10 


2 




8 


ns 


TpHL- Propagation 
delay time. High to 
low level output 




3 




10 


3 




8 


ns 



NOTE Is See notes pg. figures pg. 3-1. 
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KM National 

£A Semiconductor 

DM54ALS74/DM74ALS74 Dual D Positive-Edge- 
Triggered Flip-Flops with Preset and Clear 



Preliminary 



General Description 



The DM54ALS74 is a dual edge-triggered flip-flops. Each 
flip-flop has individual D, clock, clear and preset inputs, and 
also complementary Q andQ outputs. 

Information at input D is transferred to the Q output on the 
positive going edge of the clock pulse. Clock triggering oc- 
curs at a voltage level of the clock pulse and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the D 
input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 

Features 

■ Switching Specifications at 50 pF. 



Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin-For-Pin Compatible with Schottky 
and LS TTL Counterpart. 
Improved AC Performance Over LS74 at 
Approximately Half the Power. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Function Table 



Vcc CLR2 02 CLK2 PR2 02 02 
| 14 13 12 jl1 10 



CLR 




>CLK 





D 





PR 





PR 




D 





>CLK 




CLR 


Q 



Inputs 


Outputs 


PR 


CLR 


CLK 


D 


Q Q 


L 


H 


X 


X 


H L 


H 


L 


X 


X 


L H 


L 


L 


X 


X 


H* H* 


H 


H 


T 


H 


H L 


H 


H 


T 


L 


L H 


H 


H 


L 


X 


Qo Qo 



CLR 1 D1 CLK 1 PR 1 Q1 

54ALS74 (J) 74ALS74 (J,N) 



6 |7 
Q1 GND 



L - Low State, H - High State, X = Don't Care 
I = Positive Edge Transition 
Qq = Previous Condition of Q 

* = This condition is nonstable; it will not persist when preset and clear in- 
puts return to their inactive (high) level. The output levels in this condition are 
not guaranteed to meet the Vqh specification. 
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Recommended Operating Conditions 



Parameter 


DM54ALS74 


DM74ALS74 


Unit 


Min 


Norn 


Max 


Min 


Norn 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iol 






4 






8 


mA 


Clock frequency, fcLOCK 







30 







34 


MHz 


Width of Clock Pulse, T w 


High 


14 






1 2 






ns 


Low 


19 






17 






ns 


Pulse Width Tw, 
Preset & Clear 


Low 


15 






15 






ns 


Data Setup Time, Tsu 


Data 


15T 






151 






ns 


PRE or CLR 
Inactive 


101 






10T 






ns 


Data Hold Time, Th 


01 






0T 






ns 



The (!) arrow indicates the positive edge of the Clock is used for reference. 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Iqh = -400/iA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 4mA 




0.25 


0.4 


V 


74 ALS 
Iql - 8 mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level 
Input Current 


Clock, D 


V C C = 5.5V V| H = 2.7V 






20 


MA 


Preset, Clear 






40 


MA 


Nl 


Low Level 
Input Current 


Clock, D 


V C C = 55V V|L = 0.4V 






-0.2 


mA 


Preset, Clear 






-0.4 


mA 


to 


Output Drive Current 


V C C = 55V V = 2.25V 


-30 




-110 


mA 


toe 


Supply Current 


V C C = 5.5V 




2.4 


4 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS74 


DM74ALS74 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Fmax 








30 






34 






MHz 


TPLH 


Preset 


Q 




2 


5 


11 


2 


5 


10 


ns 


TPHL 


or clear 


Vcc = 4.5V to 5.5V 


4 


8 


15 


4 


8 


13 


ns 


TPLH 


Clock 


Q 


RL = 500 S) 
Cl = 50 pF 


4 


7 


16 


4 


7 


14 


ns 


TPHL 




5 


10 


20 


5 


10 


17 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-3. 

Logic Diagram 
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National 
dud Semiconductor 

DM54ALS109/DM74ALS109 Dual J-K Positive-Edge- 
Triggered Flip-Flops with Preset and Clear 



Preliminary 



General Description 

The DM54ALS109 is a dual edge-triggered flip flops. Each 
flip flop has individual J, K, clock, clear and preset inputs, 
and also complementary Q andQ outputs. 

Information at input J or K is transferred to the Q output on 
the positive going edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not direct- 
ly related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, the J, 
K input signal has no effect. 

Asynchronous preset and clear inputs will set or clear Q 
output respectively upon the application of low level signal. 

The J K design allows operation as a D flip flop by tying the J 
andK inputs together. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and LS TTL Counterpart. 

■ Improved AC Performance Over LS109 at 
Approximately Half the Power. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55-Cto 125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Function Table 



V CC CLR 2 J2 K2 CLK 2 PR 2 Q2 02 
16 15 14 1 1 3 12 I 11 10 9 



|l3 12 ^11 



_ CLR 




K 


Q 


>CLK 




J 

PR 


Q 



PR 




J 


Q 


>CLK 








K 

CLR 






6 



CLR 1 J1 K1 CLK 1 PR 1 Q1 

54ALS109 (J) 74ALS109 (J,N) 



7 |8 
Q1 GND 



PR 


CLR 


Inputs 
CK 


J 


K 


Outputs 
Q Q 


L 


H 


X 


X 


X 


H L 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


Kf H* 


H 


H 




L 


L 


L H 


H 


H 




H 


L 


TOGGLE 


H 


H 




L 


H 


Qo Qo 


H 


H 




H 


H 


H L 


H 


H 




X 


X 


Qo Qo 



L - Low State. H - High State, X = Don't Care 

J = Positive Edge Transition. Qn - Previous Condition of Q 

* This condition is nonstable; it will not persist when present and clear inputs 

return to their inactive (high) level. The output levels in this condition are not 

guaranteed to meet the V 0H specification. 



1-50 



Recommended Operating Conditions 



Parameter 


DMS4ALS109 


DM74ALS109 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 




5 


5 5 


4 5 


5 


5 5 


V 


High Level Input Voltage, Vm 


o 
£ 






o 
c 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iol 






4 






8 


mA 


Clock Frequency, fCLOCK 


o 




30 


o 




34 


MHz 


Pulse Width Tw 


Clock High 


14 






12 






ns 


Clock Low 


19 






17 






ns 


Pulse Width Tw, Preset & Clear 


15 






15 






ns 


Data Setup Time, Tsu 


J or K 


151 






151 






ns 


PRE or CLR 
inactive 


101 






101 








Data Hold Time, Th 


01 






01 






ns 



The C) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


Iqh = -400mA 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


Vcc = 45V 
V| H = 2V 


54/74ALS 
lOL = 4mA 




0.25 


0.4 


V 


74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


ll 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level 
Input Current 


Clock, J, K 


V C C = 5.5V V| H = 2.7V 






20 


uA 


Preset, Clear 






40 


IlL 


Low Level 
Input Current 


Clock, J, K 


Vcc = 5.5V V| L = 0.4V 






-0.2 


mA 


Preset, Clear 






-0.4 


io 


Output Drive 
Current 


V C C = 5.5V 


V = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 55V 




2.4 


4 


mA 
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Switching Characteristics over recommended operating tree air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS109 


DM74ALS109 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


F MAX 






Vcc - 4.5V to 5.5V 

Rl = 500 a 

Cl = 50 pF 


30 


50 




34 


50 




MHz 


TPLH 


Preset 
or clear 


Q 


2 


5 


11 


2 







ns 


TPHL 


4 


8 


15 


4 


8 


13 


ns 


TPLH 


Clock 


Q 


4 


7 


16 


4 


7 


14 


ns 


TPHL 


5 


10 


20 


5 


10 


17 


ns 



NOTE 1: See notes pg. figures pg. 3-3. 



Logic Diagram 
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National 
Jlm Semiconductor 

DM54ALS1 31 /DM74ALS1 31 

3-Line to 8-Line Decoder/Demultiplexer 

with Address Register 



Preliminary 



General Description 



The ALS131 is a three-line to eight-line decoder/demul- 
tiplexer with registers on the three address inputs. When 
the clock transitions from low to high, the address present 
at the select inputs (A, B, and C) is stored in the latches. The 
output enable controls, G1 andG2, control the state of the 
outputs independently of the select or clock inputs. All of 
the outputs are high unless G1 is high and<32 is low. The 
ALS131 is ideally suited for implementing glitch-free decod- 
ers in strobed (stored-address) applications in bus-oriented 
systems. 



Features 

■ Combines Decoder and 3-Bit Address Register. 

■ Incorporates 3 Enable Inputs to Simplify Cascading. 

■ Low Power Dissipation . . . 28mW Typ 

■ Switching Specification Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1 31 - 55°C to 1 25°C 
DM74ALS131 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Ul 
> 

cn 

CO 

a 

> 

cn 

CO 



Connection Diagram 



Function Table 



V CC YD Y1 Y2 Y3 Y4 Y5 Y6 

16| 15 14 13 12 II 10 9 



YO Yl Y2 Y3 14 Y5 

t Y6 
B C CLK 02 Gl Y7 



C CLOCK 02 



Y7 GNO 
OUTPUT 



SELECT ENABLE 

54ALS131 (J) 74ALS131 (J,N) 



Inputs 


Outputs 


CLK G1 G2 


Select 


C B A 


YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 


X X H 
X L X 


XXX 
XXX 


HHHHHHH H 
HHHHHHHH 


t H L 
t H L 
I H L 
t H L 


L L L 
L L H 
H H L 
L H H 


LHHHHHH H 
HLHHHHHH 
HHLHHHHH 
HHHLHHHH 


t H L 
t H L 
1 H L 
1 H L 
L H L 


H L L 
H L H 
H L H 
H H L 

XXX 


HHHHLHHH 
HHHHHLHH 
HHHHHLHH 
HHHHHHLH 

Output corresponding to stored 

address, L; all others, H. 



H - High Level. L - Low Level. X = Don t Care 
• « Transition from Low to High Level 
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Recommended Operating Conditions 







DM54ALS131 


DM74ALS131 


Unit 


Parameter 




Min 


Nom 


Max 


Min 






Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






— 0.4 






-0.4 


mA 


Low Level Output Current, Iol 






4 






8 


mA 


Clock Frequency, FqlOCK 







40 







50 


MHz 


Width of Clock Pulse, Tyy 


15 






10 






ns 


Setup Time, Tsu 


A, B, C 


151 






101 






ns 


Hold Time, Th 


A, B, C 


01 






Ot 






ns 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l) - -18 mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


lOH = -0.4mA 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4mA 




0.25 


0.4 


V 


74ALS 
Iql = 8mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V| H = 2.7V 






20 


M A 


Iil 


Low Level Input Current 


V C C " 5.5V, V| L = 0.4V 






-0.2 


mA 


to 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


VCC = 5.5V 




5.5 


11 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From (Input) 


Conditions 


DMS4ALS131 


DM74ALS131 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


G2 




5 


7 


18 


5 


7 


15 


ns 


TPHL 




5 




18 


5 


7.5 


15 




TPLH 


G1 


V C C = 4.5 to 5.5V 


7 


10 


24 


7 


10 


20 




TPHL 


RL = 500 Si 
C L = 50 pF 


6 


10 


20 


6 


10 


17 




TPLH 


Clock 


8 


10 


26 


8 


10 


23 




TPHL 




7 


10 


24 


7 


10 


20 


ns 



NOTE 1: See notes pg. figures pg. 3-3. 



Logic Diagrams 



Schematic Diagram 



C 1! 



3ECO0EH / "~ 
EMBUS \ 



CLOCK CBS 2 Gl 
YO Tl Y2 Y3 Y4 Y5_YB__Y7 



TTTTT 



CLOCK CSS G? Gl 
YO Yl YZ Y3 Y4 YS Y6 YT 




CLOCK 8 1 St Gl 
YO Yl Y? Y3 Y1 Y5 Y6 Y7 




CLOCK C B A 2 Gl 
YO Yl YZ Y3 Y4 Y5 Y6 Y7 


TTtttttt 

o i i > < s i ; 


fTTTTTTT 

1 Z 3 i 5 S 7 


TTTTTTTt 

1 2 3 < S S 7 / 



ID FIVE 
DTHEfl 
DECODERS 
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VW\ National 

SlA Semiconductor 

DM54ALS133/DM74ALS133 13-lnput NAND Gate 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 
Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



V C C M L K J I H Y 
1 16 15 14 13 12 11 10 9 



Y = ABCDEFGHIJKLM 



L 



r 



1 2 3 4 5 6 7 [8 
A B C D E F G GND 

54ALS133(J) 74ALS133 (J,N) 



1-56 



Recommended Operating Conditions 



Parameter 


DM54ALS133 


DM74ALS133 


Unit 


Min 


Norn 


Max 


Min 


Norn 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


Iqh = -0.4mA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 4mA 




0.25 


0.4 


V 


74 ALS 
Iql = 8mA 




0.35 


0.5 


V 


t| 


Max High Input Current 


Vcc = 5 5V, V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


/xA 


IlL 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.4 


mA 


k> 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 


Outputs High 




0.24 


0.34 


mA 


Outputs Low 




0.56 


0.80 


mA 



Switching Characteristics over recommended operating tree air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS133 


DM74ALS133 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high Level Output 


VCC = 4.5 to 5.5V 
R|_ = 500 S2, 
C|_ = 50 pF. 


2 


4 


10 


2 


4 


9 


ns 


T PHL. Propagation 
delay time. High to 
low Level Output 




5 


10 


25 


5 


10 


22 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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yw\ National 

AjM Semiconductor 

DM54ALS1 37/DM74ALS1 37 

3-Line to 8-Line Decoder/Demultiplexer 

with Address Latches 



Preliminary 



General Description 



The ALS137 is a three-line to eight-line decoder/demulti- 
plexer with latches on the three address inputs. When the 
latch-enable input (GL) is low, the ALS137 acts as a decod- 
er/demultiplexer. When GL goes from low to high, the ad- 
dress present at the select inputs (A, B, and C) is stored in 
the latches. Further address changes are ignored as long 
as GL remains high. The output enable controls, G1 and G2, 
control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless G1 
is high and G2 is low. The ALS1 37 is ideally suited for imple- 
menting glitch-free decoders in strobed (stored-address) 
applications in bus-oriented systems. 

Features 

■ Combines Decoder and 3-Bit Address Latch. 



Incorporates 3 Enable Inputs to Simplify Cascading. 
Low Power Dissipation ... 28 mW Typ. 
Switching Specifications Guaranteed over Full 
Temperature and Vcc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS137 -55°Cto125°C 
DM74ALS1 37 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 

DATA OUTPUTS 



"CC YO VI Y2 Y3 Y4 Y5 



ie| is 


14 


13 


12 


11 


10 


9 




























YO Yl Y2 Y3 Y4 Y5 
A YB 
8 C GL G2 Gl Y7 






















i 


i 


3 


4 


5 


6 


7 


s| 



A B C GL G2 Gl Y7 GND 

\ „ ' \ v , OUTPUT 



SELECT ENABLE 

54ALS137(J) 74ALS137 (J,N) 



Function Table 



Inputs 


Outputs 


Enable 


Select 


GL G1 G2 


C B A 


YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 


X X H 
X L X 


XXX 
XXX 


HHHHHHHH 
HHHHHHHH 


L H L 
L H L 
L H L 
L H L 


L L L 
L L H 
L H L 
L H H 


LHHHHHH H 
HLHHHHHH 
HHLHHHH H 
HHHLHHHH 


L H L 
L H L 
L H L 
L H L 


—l X —I X 
—I —1 X X 
X X X X 


HHHHLHHH 
HHHHHLHH 
HHHHHHL H 
HHHHHHH L 


H H L 


XXX 


Output corresponding to stored 
address, L; all others, H 



L - Low State. H = High State, X - Don't Care 
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Recommended Operating Conditions 



Parameter 


DM54ALS137 


DM74ALS137 


Unit 


Min 


Norn 


Max 


Min 


Norn 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


o 






o 

c. 






V 


Low Level Input Voltage, V|i_ 






ft R 
U.O 






n a 

U.O 


V 


High Level Output Current, IrjH 






n a 








mA 


Low Level Output Current, Iql 






A 






a 
o 


mA 


Width of Enabling Pulse, Tw 


GL 


15 






10 






ns 


Setup Time, Tgy 


A, B, C 


151 






10t 






ns 


Hold Time, Th 


A, B, C 


5T 






5T 






ns 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


V C C = 4.5V, l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


IQH = 0.4mA 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 




54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 




74ALS 
Iql = 8 mA 




0.35 


0.5 


V 


H 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


MA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 




5 


10 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From (Input) 


Conditions 


DM54ALS137 


DM74ALS137 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


A, B, C 
3 Levels 
of Delay 


VCC = 4.5 to 5.5V 
R|_ = 500 <2 
C L = 50 pF. 


3 


9 


20 


3 


9 


16 


ns 


TPHL 


4 


10 


25 


4 


10 


20 




TPLH 


A. B, C 
4 Levels 
of Delay 


4 


12 


25 


4 


12 


20 




TPHL 


5 


13 


25 


5 


13 


20 




TPLH 


G2 


4 


7.5 


15 


4 


7.5 


12 




TPHL 


5 


7.5 


18 


5 


7.5 


15 




TPLH 


G1 


5 


10 


21 


5 


10 


17 




TPHL 


5 


10 


19 


5 


10 


15 




TPLH 


GL 


7 


13 


25 


7 


13 


20 




TPHL 


7 


13 


25 


7 


13 


20 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-3. 



Logic Diagrams 
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Logic Diagrams 



STROBE 
DECODER ENABLE 




r& 1—1 — 1 

L C B A G2 Gl 

YD Y1 Y2 Y3 Y4 Y5 Y6 YT 




GL DBA GZ SI 
YO Yl YZ Y3 Y4 Y5 Y6 Y7 




GL C B A Gl 
YO Yl YZ Y3 Y4 Y5 Y6 YT 


TTTTTTTT 

11 3 4 5 6 7 


TTTTTTTT 

12 3 4 5 6 7 

v 


???????? 

1 2 3 4 S 6 7 
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National 
4lA Semiconductor 

DM54ALS138/DM74ALS138 Decoder/Demultiplexer 



Preliminary 



General Description 

These Schottky-clamped circuits are designed to be used in 
high-performance memory-decoding or data-routing appli- 
cations, requiring very short propagation delay times. In 
high-performance memory systems these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories, the delay times of these 
decoders are usually less than the typical access time of the 
memory. This means that the effective system delay intro- 
duced by the decoder is negligible. 

The ALS138 decodes one-of-eight lines, based upon the 
conditions at the three binary select inputs and the three 
enable inputs. Two active-low and one active-high enable 
inputs reduce the need for external gates or inverters when 
expanding. A 24-line decoder can be implemented with no 
external inverters, and 32-line decoder requires only one in- 
verter. An enable input can be used as a data input for de- 
multiplexing applications. 

This decoder/demultiplexer features fully buffered inputs, 
presenting only one normalized load to its driving circuit. All 
inputs are clamped with high-performance Schottky diodes 
to suppress line-ringing and simplify system design. 



Features 

■ Designed specifically for high-speed: 

Memory decoders 

Data transmission systems 

■ 3-to-8-line decoder incorporates 3 enable inputs to 
simplify cascading and/or data reception. 

■ Low Power Dissipation ... 23 mW Typ. 

■ Switching Specification Guaranteed Over Full 
Temperature and Vrjc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



DATA OUTPUTS 

. ' A v 

*CC YO Yl Y2 Y3 Y4 Y5 Y6 



l« 


15 


14 


13 


12 


II 


10 


9 








i < 


\ ! 








































1 


2 


3 


4 


5 


6 


' I 8 



A B C G2A G2B Gl Y7 GND 

1 V 1 \ v ' OOTPUT 

SELECT ENABLE 



54ALS138(J) 74ALS138 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS138 


DM74ALS138 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


A ^ 





u.D 


A R 


o 


5 5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|i_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iql 






4 






8 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Iqh = 0.4mA 


VCC-2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 




54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 




74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


MA 


l|L 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


to 


Output Drive Current 


V C C = 5.5V 


V = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 




5 


10 


mA 



> 

(/> 

—L 

CO 
00 



> 

r- 

(/> 

—x 

CO 
00 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From (Input) 


Conditions 


DM54ALS138 


DM74ALS138 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


A, B, C 
4 Levels 
of Delay 


VCC = 4.5 to 5.5V 

rl = 500 a 

Cl = 50 pF. 


7 


7.5 


25 


7 


7.5 


20 


ns 


TPHL 


6 


8 


22 


6 


8 


18 




TPLH 


A, B, C 
3 Levels 
of Delay 


6 


8.5 


21 


6 


8.5 


18 




TPHL 


6 


7.5 


21 


6 


8.5 


18 




TPLH 


Enable 
G2 


4 


6 


15 


4 


6 


13 




Tdwi 


5 


8 


19 


5 


8 


15 




TPLH 


Enable 
G1 


5 


8.5 


20 


5 


8.5 


17 




TPHL 


6 


8 


20 


6 


8 


17 


ns 



NOTE 1: See notes pg. 1-iii. figures pg. 3-1. 

Logic Diagram 




-t>°~ 



-0- 
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£5] National 

SLA Semiconductor 

DM54ALS151/DM74ALS151 8-Line to 1 
Data Selector/Multiplexer 



Preliminary 



Line 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-invert- 
ing buffer operation. A Strobe input is provided which, 
when at the high level, disables all data inputs and forces 
the Y output to the low state and the W output to the high 
state. The Select input buffers incorporate internal overlap 
features to ensure that select input changes do not cause 
invalid output transients. 



Features 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
process. 



Switching Performance is Guaranteed Over Full 

Temperature and Vrx Supply Range. 

Pin and Functional Compatible with LS Family 

Counterpart. 

Improved Output Transient Handling Capability. 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS151 -55°Cto125°C 
DM74ALS151 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



7.0V 
7.0V 



Connection Diagram 



Function Table 



DATA. 
INPUTS 



<~1 



DATA 
INPUTS 



Inputs 


Outputs 


Select 


Strobe 
S 


Y W 


C 


B 


A 


X 


X 


X 


H 


L 


H 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


D1 


L 


H 


L 


L 


D2 


02 


L 


H 


H 


L 


D3 


03 


H 


L 


L 


L 


D4 


04 


H 


L 


H 


L 


D5 


05 


H 


H 


L 


L 


D6 


05 


H 


H 


H 


L 


D7 


07 



-SELECT A 



H - High Level L - Low Level X - Don't Care 
DO thru D7 - the level of the respective D input 



54ALS151 (J) 74ALS151 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS151 


DM74ALS151 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 




5.5 


4.5 




5.5 


V 


High Level Input Voltage, V|h 


2.0 






2.0 






V 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| N = -18mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


Vcc = 4.5V, iOH = M a x 


2.4 


3.2 




V 


IOH = -400mA 


VCC -2 






V 


VOL 


Low Level Output 
Voltage 


V C C = 4.5V 


54ALS/74ALS 
lOL = 12mA 




.25 


.40 


V 


74ALS 

Iql = 24mA 




.35 


.50 


V 


l| 


Input Current at 
Max Input Voltage 


V C C = 5.5V, V| N = 7V 






100 


MA 


l|H 


High Level Input Current 


V C C = 5.5V, Vin = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


V C C = 5.5V, V| N = 0.4V 






-200 


mA 


t© 


Output Drive Current 


V C C = 5.5V, V UT = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 
Date Inputs = 3.0V 
Select Inputs = 3.0V 
Strobe Inputs = 3.0V 




6.0 


10 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS151 


DM74ALS151 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tpLH. Low to high Level Output 










7.5 






7.5 




ns 


tPHU High ( o !° w Level Output 




Y 






9.0 






9.0 




ns 


tpLH. Low to high Level Output 


W 






9.0 






9.0 




ns 


tpHL. High to low Level Output 








9.5 






9.5 




ns 


tpi_H, Low to high Level Output 










4.0 






4.0 




ns 


'PHL. High to low Level Output 


Data 


Y 


vcc = 




6.0 






6.0 




ns 


tpLH. Low to high Level Output 


W 


Cl = 50 pF 




6.0 






6.0 




ns 


tpHL. High to low Level Output 




Ri = Rnn Q 




6.0 






6.0 




ns 


tp|_H, Low to high Level Output 










4.0 






4.0 




ns 


'PHL. High to low Level Output 


Strobe 


Y 






5.0 






5.0 




ns 


tp|_H, Low to high Level Output 


W 






4.0 






4.0 




ns 


tpHL' High to low Level Output 








5.0 






5.0 




ns 



NOTE 1: See notes pg. 1-itl, figures pg. 3-1. 



Logic Diagram 
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National 
4jI Semiconductor 

DM54ALS153/DM74ALS153 Dual 4-Line to 1-Line 
Data Selector/Multiplexer 



Preliminary 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Strobe inputs and a non-inverting 
output buffer. The Strobe inputs, when at the high level, dis- 
able their associated data inputs and force the correspond- 
ing output to the low state. The Select input buffers 
incorporate internal overlap features to ensure that select 
input changes do not cause invalid output transients. 



Absolute Maximum Ratings 

Supply Voltage 7.0V 

Input Voltage 7.0V 

Operating Free Air Temperature Range 

DM54ALS153 -55°C to 125°C 

DM74ALS1 53 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Features 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
process. 

■ Switching Performance is Guaranteed Over Full 
Temperature and Vcc Supply Range. 

■ Pin and Functional Compatible with LS Family 
Counterpart. 

■ Improved Output Transient Handling Capability. 



Connection Diagram 



Function Table 



GND — - 



DATA 
INPUTS 



Select 
Inputs 


Data Inputs 


Strobe 


Output 


B 


A 


CO 


C1 


C2 


C3 


G 


Y 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


X 


X 


X 


L 


L 


L 


L 


H 


X 


X 


X 


L 


H 


L 


H 


X 


L 


X 


X 


L 


L 


L 


H 


X 


H 


X 


X 


L 


H 


H 


L 


X 


X 


L 


X 


L 


L 


H 


L 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


L 


H 



Select inputs A and B are common to both sections 
H = High Level L = Low Level X = Don't Care 



54ALS153 (J) 74ALS153 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS153 


DM74ALS153 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


A 


c 





A ^ 


5 


5.5 


V 


High Level Input Voltage, Vih 


o 
K 






o 
m 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| N = -18mA 






-1.5 


V 


V H 


High Level Output 
Voltage 


Vcc = 4.5V, lOH = Max 




O.c. 




w 
V 


Iqh = -40(VA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 




54ALS 

lOL = 12mA 




.25 


.40 


V 




74ALS 

Iql = 24mA 




.35 


.50 


V 


ii 


Input Current at 
Max Input Voltage 


V C C = 5 5V, V| N = 7V 






100 


nA 


!W 


High Level Input Current 


Vcc = 5.5V, V|N - 2.7V 






20 


xA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|N = 0.4V 






-200 


fA 


id 


Output Drive Current 


V C C = 5.5V, V UT - 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 55V 
Date Inputs = 3.0V 
Select Inputs - 3.0V 
Strobe Inputs = 3.0V 




6.3 


10 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS1S3 


DM74ALS153 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tp|_H, Low to high Level Output 


Select 








7.5 






7.5 




ns 


tpHL. High to low Level Output 


Y 






9.0 






9.0 




ns 


tp[_H, Low to high Level Output 


Data 




V CC ™ 
4.5 to 5.5V 




4.0 






4.0 




ns 


tpHL' High t0 low Level Output 


Y 


Cl - 50 pF 
R|_ = 500 a 




6.0 






6.0 




ns 


tpLH. Low to high Level Output 


Strobe 






4.0 






4.0 




ns 


tpni_. High to low Level Output 


Y 






5.0 






5.0 




ns 



NOTE 1: See notes pg. figures pg. 3-1. 



Logic Diagram 
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National 
JlA Semiconductor 

DM54ALS/DM74ALS157,158 Quad 2-Line to 1-Line 
Data Selectors/Multiplexers 



Preliminary 



General Description 



These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out- 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the 
four outputs. The ALS 157 presents true data whereas the 
ALS 158 presents inverted data to minimize propagation 
delay time. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 



Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 
Expand any data input point. 
Multiplex dual data buses. 

General four functions of two variables (one variable is 
common). 

Source programmable counters. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Ol 

> 
I- 
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o 

-J 

> 

r~ 

(/> 
Ol 
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Ol 
CO 



Connection Diagram 

INPUTS OUTPUT INPUTS OUTPUT 
V C C STROBE 4A 4B 4Y 3A 3B 3Y 
Il6 15 14 13 12 11 10 9 




SELECT 1A 1B 1Y 2A 2B 2Y GND 
INPUTS OUTPUT INPUTS OUTPUT 



Function Table 



Inputs 


Output Y 


Strobe 


Select 


A 


B 


ALS157 


ALS158 


H 


X 


X 


X 


L 


H 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



H = High Level, L = Low Level, X = Don't Care 



54ALS157 (J) 74ALS157 (J,N) 
54ALS158 (J) 74ALS158 (J,N) 
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Recommended Operating Conditions 





DM54ALS157,158 


DM74ALS157.158 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|(_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics 



over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18mA 






-1,5 


V 


VOH 


High Level Output 
Voltage 


Iqh = -0.4mA 


v cc - 2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


54/74ALS 
lOL = 12 mA 




0.25 


0.4 


V 








74ALS 

lOL = 24 mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H = 


7V 






0.1 


mA 


hH 








20 


mA 


l|L 








— 0.2 mA 


io 






Vo = 2.25V 








mA 


ice 


Supply Current 


V C C - 5.5V 


54/74ALS157 




7.8 




mA 








54/74ALS158 




2.3 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 
(Input) 


To 
(Output) 


Conditions 


DM54ALS157.158 


DM74ALS157,158 


Unit 


Min 


Tvd 


Max 


Min 


Tvd 


Max 


TPLH. 

Propagation Delay Time. 
Low to High Level Output 


157 


Data 


Y 


vcc = 

4.5 to 5.5V 
Cl = 50 pF 
RL = 500 a 


1 .7 


3.5 


8.7 


1.7 


3.5 


7.0 


ns 


158 


1.7 


3.5 


8.7 


1.7 


3.5 


7.0 


TPHL 

Propagation Delay Time. 
High to Low Level Output 


157 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


158 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


TpLH. 

Propagation Delay Time. 
Low to High Level Output 


157 


Strobe 


Y 


3.0 


6.0 


15.0 


3.0 


6.0 


12.0 


158 


3.0 


6.0 


15.0 


3.0 


6.0 


12.0 


TPHL. 

Propagation Delay Time. 
High to Low Level Output 


157 


3.2 


6.5 


16.2 


3.2 


6.5 


13.0 


158 


3.1 


6.2 


15.5 


3.1 


6.2 


12.4 


TPLH. 

Propagation Delay Time. 
Low to High Level Output 


157 


Select 


Y 


3.0 


6.0 


15.0 


3.0 


6.0 


12.0 


158 


3.0 


6.0 


15.0 


3.0 


6.0 


12.0 


TPHL. 

Propagation Delay Time. 
High to Low Level Output 


157 


3.2 


6.5 


16.2 


3.2 


6.5 


13.0 


158 


3.1 


6.2 


15.5 


3.1 


6.2 


12.4 




B,- 
A 3 - 



64- 

SELEGT - 
STROBE 



3 






5 








S 






=U 


11 






=D 


10 








14 






d_j 


13 








15 
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OT National 

£A Semiconductor 

DM54ALS/DM74ALS1 60, 1 61 , 1 62, 1 63 
Synchronous Four-Bit Counters 



Preliminary 



General Description 

These synchronous presettable counters feature an in- 
ternal carry look ahead for application in high speed count- 
ing designs. The ALS160 and ALS162 are four-bit decade 
counters, while the ALS1 61 and ALS1 63 are four-bit binary 
counters. The ALS160 and ALS161 clear asynchronously, 
while the ALS162 and ALS163 clear synchronously. The 
carry output is decoded to prevent spikes during normal 
counting mode of operation. Synchronous operation is pro- 
vided by having all flip-flops clocked simultaneously so that 
outputs change coincident with each other when so in- 
structed by count enable inputs and internal gating. This 
mode of operation eliminates the output counting spikes 
which are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the four flip- 
flops on the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable, that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with set up data after the 
next clock pulse regardless of the levels of enable input. 
Low to high transitions at the load input are perfectly ac- 
ceptable regardless of the logic levels on the clock or en- 
able inputs. 

The ALS1 60 and ALS1 61 clear function is asynchronous. A 
low level at the clear input sets all four of the flip-flop out- 
puts low regardless of the levels of clock, load or enable 
inputs. These two counters are provided with a clear on 
power-up feature. The ALS162 and ALS163 clear function 
is synchronous; and a low level at the clear input sets all 
four of the flip-flop outputs low after the next clock pulse, 
regardless of the levels of enable inputs. This synchronous 
clear allows the count length to be modified easily, as de- 
coding the maximum count desired can be accomplished 
with one external NAND gate. The gate output is connected 
to the clear input to synchronously clear the counter to all 
low outputs. Low to high transitions at the clear input of the 
ALS1 62 and ALS1 63 are also permissible regardless of the 
levels of logic on the clock, enable or load inputs. 
The carry look ahead circuitry provides for cascading 
counters for n bit synchronous application without addition- 
al gating. Instrumental in accomplishing this function are 
two count-enable inputs (P and T) and a ripple carry output. 
Both count-enable inputs must be high to count. The T input 
is fed forward to enable the ripple carry output. The ripple 
carry output thus enabled will produce a high level output 
pulse with a duration approximately equal to the high level 
portion of QA output. This high level overflow ripple carry 
pulse can be used to enable successive cascaded stages. 
High to low level transitions at the enable P or T inputs of 
the ALS160 through ALS163, may occur regardless of the 
logic level on the clock. 

The ALS160 through ALS163 feature a fully independent 
clock circuit. Changes made to control inputs (enable P or 
T, or load) that will modify the operating mode will have no 



effect until clocking occurs. The function of the counter 
(whether enabled, disabled, loading or counting) will be dic- 
tated solely by the conditions meeting the stable set-up and 
hold times. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Shottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 

■ Synchronously programmable. 

■ Internal look ahead for fast counting. 

■ Carry output for n-bit cascading. 

■ Synchronous counting. 

■ Load control line. 

■ ESD inputs. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



RIPPLE 
CARRY 



Vcc OUTPUT Qa Qb °C 
1 16 15 14 13 12 



■ ENABLE 

Qq T LOAD 



RIPPLE Qa 

CARRY 
OUTPUT 
CLEAR 

CK 

A 



Ob 



C Q D ENABLE 
T 



ENABLE 
D P 



CLEAR CLOCK A 



B 



D ENABLE GND 
— - P 



DATA INPUTS 
54ALS160(J) 74ALS160 (J.N) 
54ALS161 (J) 74ALS161 (J,N) 
54ALS1 62 (J) 74ALS1 62 (J,N) 
54ALS163 (J) 74ALS163 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS 

160,161,162,163 


DM74ALS 
160,161,162,163 


1 Inil 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






n a 
— U.4 






n a 


mA 


Low Level Output Current, Iol 






4 






8 


mA 


Clock Frequency, fcLOCK 







50 







55 


MHz 


tsetup. Set-up time 


Data; 

A, B, C, D 


12 


6 




12 


6 




ns 




En P, En T 


16 


8 




16 


8 




ns 




Load 


16 


8 




16 


8 




ns 




Clear 

(Only for 162 & 163) 


20 


10 




20 


10 




ns 


Set-up 1 

(Only for 160 & 161) 


Clear 


8 


4 




8 


4 




ns 


thold, Hold time 


Data; 

A, B, C, D 





-3 







-3 




ns 




En P, En T 





-3 







-3 




ns 




Load 





-4 







-4 




ns 




Clear 

(Only for 162 & 163) 





-7 







-7 




ns 


Hold 

(Only tor 160 & 161) 


Clear 





-4 







-4 




ns 


Width of Clock or Clear Pulse, Tw 


10 






9 






ns 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4 -5V, l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


|QH = -0.4mA 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 45V 


54/74ALS 
lOL = 4mA 




0.25 


0.4 


V 


74ALS 
Iql = 8mA 




0.35 


0.5 


V 


h 
■i 


Max High Input Current 


V C C = 5.5V, V| H - 7V 






0.1 


mA 


In 


High Level Input Current 


V C C = 55V 
V| H = 2.7V 


DATA, CLR, 
CLK, EN P 
LOAD, EN T 






20 


mA 


IlL 


Low Level Input Current 


Vcc = 5 5V, V| L = 0.4V 

DATA, CLR, CLK, EN P, LOAD, ENT 








m A 


10 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ice 




V C C = 55V 




11 


16 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS 
160, 161, 162, 163 


DM74ALS 
160, 161, 162, 163 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


fmax, 

Max. clock freq. 








50 


90 




55 


90 




MHZ 


T PLH. Propagation 
delay time. Low to 
high level output. 


Clock 


Ripple 
Carry 




4 


14 


25 


4 


14 


23 


ns 


Tphl< Propagation 
delay time. High to 
low level output. 
With Load High 




3 


10 


18 


3 


10 


17 


ns 


With Load Low 








5 


15 


27 


5 


15 


25 


ns 


TpLH. Propagation 
delay time. Low to 
high level output. 


Clock 


Any Q 


Vcc = 4.5 
to 5.5V 
R|_ = 500 SI 
C L = 50 pF 


3 


9 


16 


3 


9 


15 


ns 


Tphl. Propagation 
delay time. High to 
low level output. 


3 


10 


19 


3 


10 


17 


ns 


TpLH. Propagation 
delay time. Low to 
high level output. 


En T 


Ripple 
Carry 




2 


5 


9 


2 


5 


8 


ns 


TpHL. Propagation 
delay time. Low to 
high level output. 




2 


6 


11 


2 


6 


10 


ns 


T PHL- Propagation 
delay time. High to 
low level output. 


Clear 


Any Q 




4 


12 


22 


4 


12 


20 


ns 



NOTE 1: See notes pg. figures pg. 3-3. 
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Logic Diagrams 
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Logic Diagrams 



ALS161 



CD 

rs 

O 
CD 

to 
—I 

< 

Q 

<0 
-I 
< 

in 



DAIA B - 
CLEAB- 



Ehp- 

DATA - 



=0 



:=t> 



J— 



CM ' 

A 







CLR 

CM ' 







V_LL_ RIPPLE 
I CARRY 



1-78 



CO 
CD 

T- 

CM 
CD 
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National 
£m Semiconductor 

DM54ALS/DM74ALS 168,1 69 
Synchronous Four Bit Up/Down Counters 



Preliminary 



General Description 



These synchronous presettable counters feature an intern- 
al carry look ahead for cascading in high speed counting 
applications. The ALS168 is a four-bit decade up/down 
counter and the ALS169 is a four-bit binary up/down 
counter. The carry output is decoded to prevent spikes dur- 
ing normal mode of counting operation. Synchronous oper- 
ation is provided so that outputs change coincident with 
each other when so instructed by count enable inputs and 
internal gating. This mode of operation eliminates the out- 
put counting spikes which are normally associated with 
asynchronous (ripple clock) counters. A buffered clock in- 
put triggers the four flip-flops on the rising (positive going) 
edge of clock input waveform. 

These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input cir- 
cuitry allows loading with carry-enable output of cascaded 
counters. As loading is synchronous, setting up a low level 
at the load input disables the counter and causes the out- 
puts to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional gat- 
ing. Both count enable inputs ( P and T ) must be low to 
count. The direction of the count is determined by the level 
of the up/down input. When the input is high, the counter 
counts up; when low, it counts down. Input T is fed forward 
to enable the carry outputs. The carry output thus enabled 
will produce a low level output pulse with a duration ap- 
proximately equal to the high portion of the QA output when 
counting up, and approximately equal to the low portion of 
the QA output when counting down. This low level overflow 
carry pulse can be used to enable successively cascaded 
stages. Transitions at the enable P orT inputs are allowed 
regardless of the level of the clock input. 



The control functions for these counters are fully synchro- 
nous. Changes at control inputs (enable P, enable T, load, 
up/down) which modify the operating mode have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading or counting) will be dictated sole- 
ly by the conditions meeting the stable setup and hold 
times. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin-for-Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 

■ Synchronously Programmable. 

■ Internal Look Ahead for Fast Counting. 

■ Carry Output for N-bit Cascading. 

■ Synchronous Counting. 

■ Load Control Line. 

■ ESD Inputs. 

Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS 

DM74ALS 
Storage Temperature Range 



7V 
7V 

-55°C to 125°C 
0°C to 70°C 
-65°C to 150°C 



Connection Diagram 



RIPPLE 
CARRY 



OUTPUTS 



V CC OUTPUT Qa Qb Qc 
1 16 15 14 13 12 



ENABLE 

Qd T LOAD 



RIPPLE Qa Qb °C °D ENABLE 



CARRY 
OUTPUT 
UP /DOWN 
CK 



1 

U/D 



T 

LOAD 

ENABLE 
D P 

7 



54ALS168 (J) 74ALS16B (J,N) 
54ALS169(J) 74ALS169 (J,N) 



DATA INPUTS 



D ENABLE GND 
— - P 
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Recommended Operating Conditions 







DM54ALS168.168 


DM74ALS168,169 


Unit 


Parameter 




iviin 


Nom 


Max 


Min 






Supply Voltage 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-0.4 






-0.4 


mA 


Low Level Output Current, Iol 






4 






8 


mA 


Clock Frequency, fcLOCK 







50 







55 


MHz 


tsetup, Set-up time 


Data; 

A, B, C, D 


12 


6 




12 


6 




ns 




En P, En T 


16 


8 




16 


8 




ns 




Load 


16 


8 




16 


8 




ns 




U/D 


20 


10 




20 


10 




ns 


thold. Hold time 


Data; 

A, B, C, D 





-3 







-3 




ns 




En P, En T 





— 3 







— 3 




ns 




Load 





-4 







-4 




ns 




U/D 





-4 







-4 




ns 


Width of Clock Pulse, T w 


10 






9 






ns 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameters 


Conditions 


Min 


Typ 


Max 


Unit 


VlK 


Input Clamp Voltage 


VCC - 4.5V, 1 1 = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


|QH = -.4mA 


Vcc-2 






V 


vol 


Low Level Output 
Voltage 


V C C = 5.5V 


54/74ALS 
lOL = 4 mA 




0.25 


0.4 


V 


74ALS 

Iql = 8 mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V, V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


VCC = 4.5V 
V|H = 2.7V 


U/D, CLK, 
LOAD, Data, 
EN P, EN T 






20 


nk 


IlL 


Low Level Input Current 


V C C = 5.5V 
V|L = 0.4V 


U/D, CLK, 
LOAD, Data, 
EN P, EN T 






-0.2 


mA 




Output Drive Current 


Vcc = 5 5V, Vo = 2.25V 


-30 




-110 


mA 


ice 




V C C = 5.5V 




13 


20 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 



fmax. 

Max. clock freq. 



Tp|_H. Propagation 
delay time. Low to 
high level output. 
With Load Low 



With Load High 



TpHL. Propagation 
delay time. High to 
low level output. 



TPLH- Propagation 
delay time. Low to 
high level output. 



TpHL. Propagation 
delay time. High to 
low level output. 



Tp|_H, Propagation 
delay time. Low to 
high level output. 



TpHL. Propagation 
delay time. High to 
low level output. 



T PLH. Propagation 
delay time. Low to 
high level output. 



TpHL. Propagation 
delay time. High to 
low level output. 



From 



Clock 



Clock 



En T 



U/D 
(Note 
2) 



To 



Ripple 
Carry 



Any Q 



Ripple 
Carry 



Ripple 
Carry 



Conditions 



Vcc = 4.5 
to 5.5V 
R|_ = 500 a 
C|_ = 50 pF 



DM54ALS168.169 



Min 



50 



Typ 



90 



14 



15 



10 



Max 



25 



16 



27 



16 



11 



18 



18 



DM74ALS168.169 



Min 



50 



Typ 



90 



14 



15 



10 



Max 



23 



14 



25 



15 



17 



10 



16 



16 



Unit 



MHz 



NOTE 1: See notes pg. figures pg, 3-3. 

NOTE 2: Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic level 
of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0). the ripple carry output transition will be in phase. If the count is 
maximum (9 for ALS168 or 15 for ALS169). the ripple carry output will be out of phase. 
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£M National 

Jui Semiconductor 

DM54ALS/DM74ALS174,175 
Hex/Quad D Flip-Flops with Clear 



Preliminary 



General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. Both have an asynchro- 
nous clear input, and the quad (175) version features com- 
plementary outputs from each flip-flop. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a par- 
ticular voltage level and is not directly related to the transi- 
tion time of the positive-going pulse. When the clock input is 
at either the high or low level, the D input signal has no ef- 
fect at the output. 



Features 

■ Advanced Oxide-Isolated Ion-Implanted Schottky TTL 
Process. 

■ Pin and Functional compatible with LS family 
counterpart. 



■ Typical clock frequency maximum is 80 MHz. 

■ Switching performance guaranteed over full 
temperature and Vcc supply range. 

■ 54ALS174 contains six flip-flops with separate D 
inputs and Q outputs. 

■ 54ALS175 contains four flip-flops with separate D 
inputs and both Q and Q outputs. 

Absolute Maximum Ratings 

Supply Voltage 7.0V 

Input Voltage 7.0V 

Operating Free Air Temperature Range 

DM54ALS174/175 -55°C to 125°C 
DM74ALS174/175 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 

Lead Temperature 

(Soldering. 10 seconds) +300°C 



Connection Diagrams 



V CC Q6 D6 D5 05 D4 Q4 CLOCK 
16 15 14 13 12 11 10 9 



03 03 CLOCK 



O D 

CK < 0*Ot> CK 



CLEAR 
r-I r.K< 



D Q 

rOt> CK 

CLEAR 



CLEAR 
k$>CK 
D O 



CLEAR 01 Dl D2 Q2 D3 Q3 GND 

54ALS174(J) 74ALS174 (J,N) 




54ALS175(J) 74ALS175 (J,N) 



Function Table 



Inputs 


Outputs 


Clear Clock D 


Q 5* 


L X X 
H T H 
H 1 L 
H L X 


L L 
H H 
L L 
Qq Qo 



H = high level (steady state) 
L = low level (steady state) 
X = don't care 

1 = transition from low to high level 
Qq = the level of Q before the indicated 
steady-state input conditions were 
established. 

' applies to 54ALS175/74ALS175 only 
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Recommended Operating Conditions 



Parameter 


DM54ALS174.175 


DM74ALS174.175 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


V 


Wicih 1 L^uol f~*\i i+ni it rmnt l^i ■ 
niyil Ltrvyi VJULpUL OUIicIll, IQH 






-400 






-400 




Low Level Output Current, loL 






4 






8 


mA 


Pulse Width, tw 
Clock 














ns 


Clear 
















Setup Time, tsETUP 
Data Input 














ns 


Clear Inactive State 
















Hold Time, tHOLD 
Data Input 
















ns 


Clear Active State 



















Electrical Characteristics over recommended operating free air temperature range (Note ' 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V l|N = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V Iqh = -400mA 


VCC-2 


VCC -1-6 




V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


lOL = 4mA 


DM54/74 




.25 


.40 


V 


Iql = 8mA 


DM74 




.35 


.50 


1 


Input Current at 
Max Input Voltage 


V C C - 5.5V, V| N = 7V 






100 


l*A 


l|H 


High Level Input 
Current 


V C C = 5.5V, V| N = 2.7V 






20 


MA 


lit 


Low Level Input 
Current 


V C C = 5.5V, V| N = 0.4V 






-200 


mA 


10 


Output Drive Current 


Vcc = 5.5V, V - 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 
Clock = 3.0V 
Clear = .4V 
D Inputs = 3.0V 


ALS174 




8 


14 


mA 


ALS175 




6 


10 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


54ALS174.175 


74ALS174.175 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TMAX- Maximum 
Clock Frequency 


Ci — cnnn 

rt|_ — OUUi: 

Cl = 50pF 




80 






80 




MHz 


tPLH. Propagation Delay Time, 
Low to high Level Output 
From Clear (175 Only) 


RL = 500 S! 
Cl = 50pF 




10 






10 




ns 


tpHL. Propagation Delay Time, 
High to low Level Output 
From Clear 


RL = 500 Q 
Cl = 50pF 




11 






11 




ns 


tPLH. Propagation Delay Time, 
Low to high Level Output 
From Clock 


RL = 500 S2 
Cl = 50pF 




9 






9 




ns 


tpHL. Propagation Delay Time, 
High to low Level Output 
From Clock 


Rl = 500 a 

Cl = 50pF 




10 






10 




ns 



NOTE 1: See notes pg, figures pg. 3-3, 



Logic Diagrams 



06 O 

CLOCK O— 1>°- 



CLEAR O— ! 0[>O— 



-cy CLOCK 
CLEAN 



-0 > CLOCK 
CLEAR 



■ 

— c y clock 

CLEAfl 



-Op CLOCK 
CLEAR 



-Op CLOCK 
CLEAR 



-Op CLOCK 
CLEAH 



D1 C— 



D2Q- 



13 



04 O- 

CLOCK O— ^ [>0- 



CLEAR O— ■ 0[>O- 



-O^ CLOCK 

CLEAR Q 



-O^ CLOCK 

CLEAR Q 



-O^ CLOCK 

CLEAR Q 



-O > CLOCK 

CLEAR & 



54ALS175/74ALS175 



54ALS174/74ALS174 
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£t] National 

djM Semiconductor 

DM54ALS/DM74ALS240,241,242,243,244 
TRI-STATE® Bus Drivers/Receivers 



Preliminary 



General Description 



This family of Advance Low Power Schottky TRI-STATE 
Bus circuits are designed to provide either bidirectional or 
unidirectional buffer interface in Memory, Microprocessor, 
and Communication Systems. The output characteristics of 
the circuits have low impedance sufficient to drive terminat- 
ed transmission lines down to 133 ohms. The input charac- 
teristics of the circuits likewise have a high impedance so it 
will not significantly load the transmission line. The package 
contains eight TRI-STATE buffers organized with four buf- 
fers having a common TRI-STATE enable gate. The 
ALS240, 241 and 244 are eight wide in a 20 pin package, 
and may be used as a 4 wide bidirectional or eight wide uni- 
directional. The ALS242 and 243 are organized four wide 
bidirectional in a 14 pin package. The buffer selection in- 
cludes inverting and non-inverting, with enable or disable 
TRI-STATE control. The TRI-STATE circuitry contains a 
feature that maintains the buffers in TRI-STATE until the 
power supply (Vcc) is greater than 3V. This feature pre- 
vents the buffers from glitching the system bus during pow- 
er up or down. 



Features 

■ Advanced Low Power Oxide-Isolated, Ion-Implanted 
Schottky TTL Process. 

■ Improved Switching Performance with Less Power 
Dissipation compared with 54/74ALS Counterpart. 

■ Functional and Pin Compatible with 54/74LS 
Counterpart. 

■ Switching Response Specified Into 500 ohm and 50pF. 

■ Low Level Drive Current 

74ALS-1 48ma,74ALS 24ma , 54ALS 12ma 

■ Glitch Free Bus During Power Up/Down. 

■ Specified to Interface with CMOS at 
VOH = Vcc - 2V. 



Absolute Maximum Ratings 

Supply Voltage, Vcc 7.0V 

Input Voltage 7.0V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto 125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



> 
|- 

(/> 

O 

<: 

> 
r - 

(/> 
ro 

-E* 
O 

ro 

—i. 

ro 

ro 

lo 

CO 

ro 
-u 



Connection Diagrams 



V C C 2 <3 1*1 2*4 1Y2 2A3 1Y3 2A2 1Y4 2A1 
1 20 1 19 18 Il7 16 1 15 14 j 13 12 j 1 1 




V CC 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 
1 19 18 1 17 16 15 14 13 12 111 



|1 2 3 | 4 5 | 6 7 1 8 9 | 10 
1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

54ALS240 (J) 74ALS240 (J,N) 




|1|2 3 |4 5|6 7 |8 9|10 
1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

54ALS241 (J) 74ALS241 (J,N) 
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Connection Diagrams 



Vcc GBA NC 1B 28 38 48 



V C C GBA NC 18 28 38 48 




|l4 13 | 12 jl1 10 9 8 



54ALS242 (J) 74ALS242 (J,N) 



1 |2 3 4 5 1 6 | 7 

GAB NC 1A 2A 3A 4A GND 

54ALS243 (J) 74ALS243 (J,N) 



Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 
Il9 18 1 17 16 15 14 13 12 11 




|1 | 2 3 |4 5 |6 7 |8 9 "JlO 
1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

54ALS244 (J) 74ALS244 (J,N) 



Recommended Operating Conditions 



Parameter 


DM54ALS 
240,241,242,243,244 


DM74ALS 
240,241,242,243,244 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-12 






-15 


mA 


Low Level Output Current, Iql 






12 






12/48* 


mA 



' Applies to 74ALS-1 options. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 




Parameter 


Conditions 


Min 


Typ 


Max 




Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






-1.£ 




V 


VOH 


High Level Output 
Voltage 


VCC = 4-5V, Ioh = -3mA 
V CG HiOV i 'UH uniM 
lOH = -400mA 


2.4 

2.0 
VcC-2 


3.2 
2.3 




V 

v 

V 


vol 


Low Level Output 
Voltage 


w A ri; 1 . h O , A C A J~T A 

vqq — 4.5V Iql = 12mA 54/74 
lOL = 24mA 74 

Irii — 4ftmA 74 1 




.25 
.35 

.03 


.40 
.50 
.50 


V 
V 


il 


Input Current at 
Max Input Voltage 


w—,- — c c\/ — 7\/ 






100 




l|H 


High Level Input Current 


V CC — O-Ov, V 1 1\| — e./V 






20 




l|L 


Low Level Input Current 


V C C = 5.5V, V| N = 0.4V 






-200 


^A 


lOZH 


High Level TRI-STATE® 
Output Current 


Vcc " 5.SV, V = 2.7V 






20 


mA 


lOZL 


Low Level TRI-STATE 
Output Current 


Vcc = 5.5V, V = .4V 






-20 


mA 


io 


Output Drive Current 


Vcc = 5.5V, VouT = 2.25V 


—30 




-110 


mA 


ice 


Supply Current 


Vcc = 5.5V 54/74ALS240 
Outputs High 
Outputs Low 
TRI-STATE 




4.7 
10.6 
11.7 




mA 


ice 


Supply Current 


Vcc = 5.5V 54/74ALS241 
Outputs High 
Outputs Low 
TRI-STATE 




8.0 
13.9 
15.1 




mA 


ice 


Supply Current 


Vcc = 5.5V 54/74ALS242 
A Port Outputs High 
A Port Outputs Low 
TRI-STATE 








mA 


ice 


Supply Current 


V C C = 5.5V 54/74ALS243 
A Port Outputs High 
A Port Outputs Low 
TRI-STATE 








mA 


ice 


Supply Current 


Vcc - 5.5V 54/74ALS244 
Outputs High 
Outputs Low 
TRI-STATE 




7.6 
13.5 
14.8 




mA 



1-91 



Switching Characteristics over recommended operating free air temperature range (Notes 1, 2) 



Parameter 

(Propagation Delay Time) 



Circuit 

Configuration 



74ALS 



Min 



Typ 



Max 



54ALS 



Min 



Typ 



Max 



T PLH, Low-to-High Level 

Output 
TPHL, High-to-Low Level 

Output 



TpLH, Low-to-High Level 

Output 
TpHL, High-to-Low Level 

Output 



ALS 240, 242 



3.2 
2.0 



1 



ALS 241, 243, 244 



4.0 

4.5 



3.2 
2.0 



4.0 
4.5 



T PZL, Output Enable to 

Low Level 
TPZH, Output Enable to 

High Level 
TPLZ, Output Disable 

From Low Level 
Tphz, Output Disable 

From High Level 



ALS 240, 242 



7.2 
5.5 
4.5 
3.5 



7.2 
5.5 
4.5 
3.5 



TpzL, Output Enable to 

Low Level 
T PZH, Output Enable to 

High Level 
TpLZ, Output Disable 

From Low Level 
TpHZ, Output Disable 

From High Level 



— > 



ALS 242 



9.2 
7.0 
5.0 
3.5 



9.2 
7.0 
5.0 
3.5 



TpZL, Output Enable to 

Low Level 
TPZH, Output Enable to 

High Level 
TpLZ, Output Disable 

From Low Level 
T PHZ, Output Disable 

From High Level 



ALS 241, 243, 244 



8.5 
6.2 
5.0 
3.5 



8.5 
6.2 
5.0 
3.5 



T PZL, Output Enable to 

Low Level 
T PZH, Output Enable to 

High Level 
TpLZ, Output Disable 

From Low Level 
TpHZ, Output Disable 

From High Level 



ALS 241, 242 



9.2 
7.0 
5.0 
3.5 



9.2 
7.0 
5.0 
3.5 



NOTE 1: See notes pg. figures pg. 3-2. 

NOTE 2: Switching characteristic conditions are Vqc " 4 5V t0 5 - 5v - R L = 50012, C(_ = 50pF 



1-92 



National 
JSjM Semiconductor 



Preliminary 



DM54ALS251/DM74ALS251 TRI-STATE® 8-Line to 1-Line 
Data Selector/Multiplexer 



General Description 

This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com- 
plementary outputs provide both inverting and non-invert- 
ing buffer operation. An Output Control input is provided 
which, when at the high level, places both outputs in the 
high impedance Off state. In order to prevent bus access 
conflicts, output disable times are shorter than output en- 
able times. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 



Features 

■ Advanced Oxide-Isolated Ion-Implanted Schottky TTL 
Process. 

■ Switching Performance is Guaranteed Over Full 
Temperature and Vqc Supply Range. 



Pin and Functional Compatible with LS Family 
Counterpart. 

Improved Output Transient Handling Capability. 
Output Control Circuitry Incorporates Power-Up Tri- 
State Feature. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage, Vqc 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS251 -55°C to 125°C 

DM74ALS251 0°C to 70°C 

Storage Temperature Range -65°C to + 150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Connection Diagram 



Function Table 




Inputs 


Outputs 


Select 


Strobe 
S 


Y 


W 


C 


B 


A 


X 


X 


X 


H 


Z 


Z 


L 


L 


L 


L 


DO 


DO 


L 


L 


H 


L 


D1 


dt 


L 


H 


L 


L 


D2 


D2 


L 


H 


H 


L 


D3 


D3 


H 


L 


L 


L 


D4 


D4 


H 


L 


H 


L 


D5 


D5 


H 


H 


L 


L 


D6 


D6 


H 


H 


H 


L 


D7 


D7 



H = High Logic Level, L = Low Logic Level, X = D 

Z = High Impedance (Off) 

DO thru D7 - The Level of the Respective D Input 



54ALS251 (J) 74ALS251 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS251 


DM74ALS251 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|H 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


EleCtHcal Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


V C C = 4.5V, l| N = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V, Ioh ~ Max 


2.4 


3.2 




v 


IqH = 400 fA 


VCC-2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 




54ALS/74ALS 
lOL = 12mA 




,25 


.40 


V 




74ALS 

Iql = 24mA 




.35 


.50 


V 


ii 


Input Current at 
Max Input Voltage 


V C C = 5.5V, V| N = 7V 






100 


MA 


l|H 


High Level Input Current 


V C C - 5.5V, V|N = 2.7V 






20 


mA 


Hi 


Low Level Input Current 


V C C = 5.5V, V|N = 0.4V 






-200 


nk 


io 


Output Drive Current 


V C C = 5.5V, VouT = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Bias 


V C C = 5.5V, V UT = 2.7V 






20 


nA 


lOZL 


Off-State Output 
Current, Low Bias 


V C C - 5.5V, V UT =0.4V 






-20 




ice 


Supply Current 


V C C = 5.5V 
Data Inputs = 3.0V 
Select Inputs = 3.0V 
Control Inputs = 3.0V 




7.5 


12 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 





From 




Conditions 


DM54ALS251 


DM74ALS251 


Unit 


Parameter 


To 


Min 


Typ 


Max 


Min 


Typ 


Max 


tp|_H. Low to high Level Output 










7.5 






7.5 




ns 


tpHL. High to low Level Output 


Select 


Y 






10.5 






10.5 




ns 


tpi_H. Low to high Level Output 


W 






10.5 






10.5 




ns 


tpHL. High t0 low Level Output 








9.5 






9.5 




ns 


tpm. Low to high Level Output 










4.0 






4.0 




ns 


tpHL. High to low Level Output 


Data 


Y 


V CC = 




6.0 






6.0 




ns 


tpLH. Low to high Level Output 


W 


4.5 to 5.5V 
Cl = 50 pF 




6.0 






6.0 




ns 


tpHL. High to low Level Output 




Rl = 500 a 




6.0 






6.0 




ns 


tzH. Output Enable Time 
to High Level 










4.0 






4.0 




ns 


tzL. Output Enable Time 
to Low Level 




Y 






5.0 






5.0 




ns 


tzH. Output Enable Time 
to High Level 




W 






4.0 






4.0 




ns 


tZL. Output Enable Time 
to Low Level 


Output 






5.0 






5.0 




ns 


tHZ. Output Disable Time 
From High Level 


Control 








3.5 






3.5 




ns 


t|_z. Output Disable Time 
From Low Level 




Y 






5.0 






5.0 




ns 


tHZ. Output Disable Time 
From High Level 




W 






3.5 






3.5 




ns 


t|_z. Output Disable Time 
From Low Level 








5.0 






5.0 




ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-2. 
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Logic Diagram 
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National 
4lA Semiconductor 



Preliminary 



DM54ALS253/DM74ALS253 TRI-STATE® Dual 4-Line to 
1-Line Data Selector/Multiplexer 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select Inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Output Control inputs and a non-in- 
verting Tri-state output buffer. The Output Control inputs, 
when at the high level, place the corresponding output in 
the high impedance Off state. In order to prevent bus ac- 
cess conflicts, output disable times are shorter than output 
enable times. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 



Features 

■ Advanced Oxide-Isolated Ion-Implanted Schottky TTL 
Process. 

■ Switching Performance is Guaranteed Over Full 
Temperature and Vcc Supply Range. 



Pin and Functional Compatible with LS Family 
Counterpart. 

Improved Output Transient Handling Capability. 
Output Control Circuitry Incorporates Power-Up Tri- 
State Feature. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage, Vcc 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS253 -55°Cto125°C 

DM74ALS253 0° to 70°C 

Storage Temperature Range -65°Cto +150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Connection Diagram 



Function Table 




vcc 




Select 
Inputs 


Data Inputs 


Output 
Control 


Output 


OUTPUT 


B 


A 


CO 


C1 


C2 


C3 


G 


Y 


■CONTROL 

e 


X 


X 


X 


X 


X 


X 


H 


Z 






L 


L 


L 


X 


X 


X 


L 


L 


■SELECT A 


L 


L 


H 


X 


X 


X 


L 


H 






L 


H 


X 


L 


X 


X 


L 


L 


> 




L 


H 


X 


H 


X 


X 


L 


H 


■ ra 




H 


L 


X 


X 


L 


X 


L 


L 






H 


L 


X 


X 


H 


X 


L 


H 


■ZC2 




H 


H 


X 


X 


X 


L 


L 


L 




> 0»T» 


H 


H 


X 


X 


X 


H 


L 


H 



Address inputs A and 8 are common to both sections 

H - High Level, L - Low Level, X - Don't Care, Z = High Impedance 



54ALS253 (J) 74ALS253 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS253 


DM74ALS253 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|H 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V| K 


Input Clamp Voltage 


VCC = 4.5V, l|N = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4 -5V, 'OH ~ Max 


2.4 


3.2 




V 


lOH = 400 


VCC-2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4-5V 




54/74ALS 
lOL = 1 2mA 




.25 


.40 


V 




74ALS 

Iql = 24mA 




.35 


.50 


V 


N 


Input Current at 
Max Input Voltage 


V C C = 5.5V, V| N - 7V 






100 


*A 


>IM 


High Level Input Current 


V C C = 5.5V, V|N = 2.7V 






20 


mA 


Hi 


Low Level Input Current 


V C C = 5.5V, V| N = 0.4V 






-200 


mA 


kj 


Output Drive Current 


V C C » 5 5V, VOUT - 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Bias 


V C C = 5.5V, voUT = 2.7V 






20 


nA 


lOZL 


Off-State Output 
Current, Low Bias 


V C C = 5.5V, VoUT =0.4V 






-20 


nA 


ice 


Supply Current 


V C C = 5.5V 
Data Inputs = 3.0V 
Select Inputs = 3.0V 
Control Inputs = 3.0V 




7.6 


12 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS253 


DM74ALS253 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tpLH. Low to high Level Output 


Select 








7.5 






7.5 




ns 


tPHL. High to low Level Output 








9.0 






9.0 




ns 


tp|_H. Low to high Level Output 


Data 


Y 






4.0 






4.0 




ns 


tPHL. High t0 low Level Output 




vcc = 




6.0 






6.0 




ns 


tzH. Output Enable Time 
to High Level 






4.0 tO O.OV 
Cl = 50 pF 
R|_ = 500 I! 




4.0 






4.0 




ns 


t-ZL. Output Enable Time 
to Low Level 


Output 


Y 






5.0 






5.0 




ns 


tHZ. Output Disable Time 
From High Level 


Control 








4.0 






4.0 




ns 


t|_z. Output Disable Time 
From Low Level 










5.0 






5.0 




ns 



> 
I - 

C/> 
ro 
cn 

CO 



-J 

> 
|- 

0) 
ro 

cn 
w 



NOTE 1: See notes pg. figures pg. 3-2. 

Logic Diagram 



DATA 1 <^ 



SELECT V 




OUTPUT 

Y2 
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VWA National 

£A Semiconductor 

DM54ALS/DM74ALS257,258 TRI-STATE® Quad 
2-Data Selectors/Multiplexers 



Preliminary 



General Description 



These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four TRI- 
STATE outputs that can interface directly with data lines of 
bus-organized systems. A 4-bit word selected from one of 
two sources is routed to the four outputs. The ALS257 pre- 
sents true data whereas the ALS258 presents inverted data 
to minimize propagation delay time. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 258 sources can be implemented 
for data buses. It also permits the use of standard TTL reg- 
isters for data retention throughout the system. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 



Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 
Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 

3-State Buffer-Type Outputs Drive Bus Lines Directly. 
Expand any data input point. 
Multiplex dual data buses. 

General four functions of two variables (one variable is 
common). 

Source programmable counters. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Ct0l25°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Function Table 



OUTPUT '"PUTS OUTPUT '"PUTS OUTPUT 
Vcc CONTR °L4A 4B 4Y 3A 3B 3Y 



h 


15 


14 


13 


12 


11 


10 


9 










i 


> 














G 4A 4B 4Y 3A 3B 
S 3Y 
1A 1B 1Y 2A 2B 2Y 


> 








( 


i 












1 


2 


3 


4 


5 


6 


7 |S 



Inputs 


Output Y 


Output 
Control 


Select 


A B 


ALS257 


ALS258 


H 
L 
L 
L 
L 


X 
L 
L 
H 
H 


X X 
L X 
H X 
X L 
X H 


Z 
L 
H 
L 
H 


N X — 1 X — I 



H = High Level, L - Low Level, X - Don't Care 
Z = High Impedance (off) 



SELECT 1A 1B 



2B 2Y GND 
' OUTPUT 



54ALS258 (J) 74ALS258 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS257,258 


DM74ALS257,258 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V|l 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 




Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


voh 


High Level Output 
Voltage 


V C C - 4.5V 
V|L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400fiA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
VlH = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

lOL = 24mA 




0.35 


0.5 


V 


li 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


hH 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


mA 


IlL 


Low Level Input Current 


V C C = 5.5V V(L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 2.7V 






20 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vq = 0.4V 






-20 


kA 


ICCH 


Supply 
Current 


ALS257 


V C C = 5.5V 
Outputs Open 


Outputs High 




2.6 




mA 


ALS258 




2.4 




mA 


ICCL 


Supply 
Current 


ALS257 


Outputs Low 




8.0 




mA 


ALS258 




7.0 




mA 


iccz 


Supply 
Current 


ALS257 


Outputs Disabled 




9.3 




mA 


ALS258 




8.0 




mA 
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Switching Characteristics 



Parameter 


From 


To 


Conditions 


DM54ALS257.258 


DM74ALS257,258 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_H, Propagation Delay Time. 
Low to high Level Output 


257 


Data 


Any 
Y 


vcc - 

4.5 to 5.5V 
Cl = 50 pF 
R L = 500 a 


1.7 


3.5 


8.7 


1.7 


3.5 


7.0 


ns 


258 


1.7 


3.5 


8.7 


1.7 


3.5 


7.0 


TpHL. Propagation Delay Time. 
High to low Level Output 


257 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


258 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


TPLH. Propagation Delay Time. 
Low to high Level Output 


257 


Select 


Any 
Y 


3.2 


6.5 


16.2 


3.2 


6.5 


13.0 


258 


2.7 


5.5 


13.7 


2.7 


5.5 


11.0 


Tpni_, Propagation Delay Time. 
High to low Level Output 


257 


3.5 


7.0 


17.5 


3.5 


7.0 


14.0 


258 


4.0 


8.0 


20.0 


4.0 


8.0 


16.0 


Tzh- Output Enable Time to 
High Level 


257 


Output 
Control 


Any 
Y 


2.0 


4.0 


10.0 


2.0 


4.0 


8.0 


258 


2.0 


4.0 


10.0 


2.0 


4.0 


8.0 


Tzb Output Enable Time to 
Low Level 


257 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


258 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


Thz. Output Disable Time. 
From High Level 


257 


Output 
Control 


Any 
Y 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


258 


2.5 


5.0 


12.5 


2.5 


5.0 


10.0 


T|_z, Output Disable Time 
From Low Level 


257 


5.0 


10.0 


25.0 


5.0 


10.0 


20.0 


258 


5.0 


10.0 


25.0 


5.0 


10.0 


20.0 



NOTE 1: See notes pg. figures pg. 3-2. 



Logic Diagrams 




t>-> 



OUTPUT 15 
CONTROL 



B4 

SELECT 







54/74ALS257 



54/74ALS258 
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5jg National 

£A Semiconductor 

DM54ALS273/DM74ALS273 

Octal D-Type Edge-Triggered Flip-Flops With Clear 



Preliminary 



General Description 

These monolithic, positive-edge-triggered flip-flops utilize 
TTL circuitry to implement D-type flip-flop logic with a direct 
clear input. The outputs are buffer type and are, thus, guar- 
anteed at Iol 1 2/24 mA. 

Information at the D inputs meeting the setup time require- 
ments is transferred to the outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a par- 
ticular voltage level and is not directly related to the transi- 
tion time of the positive-going pulse. When the clock input is 
at either the high or low level, the D input signal has no ef- 
fect at the output. 



Features 

■ Switching Specifications at 50 pF. 



Switching Specifications Guaranteed Over Full 

Temperature and Vcc Range. 

Buffer-Type Outputs and Improved AC Offer 

Significant Advantage Over LS273. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

Functionally and Pin-For-Pin Compatible with LS273. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS273 -55°C to 125°C 
DM74ALS273 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



v a so a ra 



i g j iaj ivj is | )5j nj nj 



50 CLOCK 



CK< D « 0>CK 



4 



CM > 



CM 3 • C ► 



O >CK 



CLEAR 10 10 n H] 30 3D 40 4Q 



54ALS273 (J) 74ALS273 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS273 


DM74ALS273 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 


Clock frequency, fcLOCK 







30 







35 


MHz 


Width of Clock Pulse, Tw 


High 


10 






10 






ns 


Low 


17 






15 






ns 


Width of Clear Pulse, Tyv 


Low 


10 






10 






ns 


Data Setup Time, Tsu 


101 






101 






ns 


Data Hold Time, Th 


4T 






01 






ns 



The (!) arrow indicates the positive edge of the Clock is used for reference. 

Electrical Characteristics over recommended operating free air temperature range (Note 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4 5V 'l = -18 mA 






—1.5 


V 


VOH 


High Level Output 
Voltage 


V C C = 4.5V 
V| L = V|L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL - 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


H 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V|H = 2.7V 






20 


MA 


IlL 


Low Level Input Current 


V C c - 5.5V V| L = 0.4V 






-0.2 


mA 


10 


Output Drive Current 


Vcc = 5.5V 


54/74ALS 
Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 55V 
Outputs Open 


Outputs High 




11 


18 


mA 


Outputs Low 




19 


29 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS273 


DM74ALS273 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


FMAX 






Vrr = 4 5V to 5 5V 

V 1,1, *T.^V IU J< J V 

RL = 500 S2 
Cl = 50 pF. 


30 






35 






MHz 


TPHL 


Clear 


Any Q 


7 




24 


7 




21 


ns 


TPLH 


Clock 


Any Q 


4 




15 


4 




12 


ns 


TPHL 


4 




15 


4 




12 


ns 



NOTE 1: See notes pg. 1-lil, figures pg. 3-3. 



Function Table 
(Each Flip-Flop) 



Logic Diagram 



Inputs 


Output 
Q 


Clear 


Clock 


D 


L 


X 


X 


L 


H 


t 


H 


H 


H 


t 


L 


L 


H 


L 


X 


Qo 



L - Low State. H = High State, X - Don't Care 

I - Positive Edge Transition, Qq = Previous Condition of Q 



I 0>CK 



CLEAR 1 



I — 0>CK 



CLR 



CLR 



CLR 



CLR 



CLR 



CLR 
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National 
JjI Semiconductor 

DM54ALS352/DM74ALS352 Dual 4-Line to 1 
Data Selector/Multiplexer 



Preliminary 



Line 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Strobe inputs and an inverting output 
buffer. The Strobe inputs, when at the high level, disable 
their associated data inputs and force the corresponding 
output to the high state. The Select input buffers incorpo- 
rate internal overlap features to ensure that select input 
changes do not cause invalid output transients. 

Features 

■ Advanced Oxide-isolated Ion-implanted Schottky TTL 
process. 



■ Switching performance is guaranteed over full 
temperature and Vcc supply range. 

■ Pin and functional compatible with the LS Family 
counterpart. 

■ Improved output transient handling capability. 

Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS352 

DM74ALS352 
Storage Temperature Range 
Lead Temperature 
(Soldering. 10 seconds) 



7.0V 
7.0V 

-55°Cto 125°C 
0°C to 70°C 
-65°Cto 150°C 

+ 300°C 



Connection Diagram 



Function Table 



STROBE A DATA INPUTS OUTPUT 
Vcc 2G SELECT , ■ < 2Y 

16 15 14 13 12 11 10 



4i 



2C3 2C2 2C1 2C0 2Y 



1G B B A A 

1C3 1C2 1C1 ICO 1Y 



6 



Select 
Inputs 


Data Inputs 


Strobe 


Output 


B 


A 


CO 


C1 


C2 


C3 


G 


Y 


X 
L 
L 
L 
L 
H 
H 
H 
H 


X 
L 
L 
H 
H 
L 
L 
H 
H 


X 
L 
H 
X 
X 
X 
X 
X 
X 


X 
X 
X 
L 
H 
X 
X 
X 
X 


X 
X 
X 
X 
X 
L 
H 
X 
X 


X 
X 
X 
X 
X 
X 
X 
L 
H 


H 
L 
L 
L 
L 
L 
L 
L 
L 


H 
H 
L 
H 
L 
H 
L 
H 
L 



STROBE B 



1G SELECT DATA INPUTS 

54ALS352 (J) 74ALS352 (J,N) 



' OUTPUT GND 
1Y 



Select inputs A and B are common to both sections 
H - High Level. L - Low Level, X - Don't Care 
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Recommended Operating Conditions 



Parameter 


DM54ALS352 


DM74ALS352 


Unit 


Min 


Nom 


max 


Min 
min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 




5.5 


4.5 




5.5 


V 


High Level Input Voltage, V|h 


2.0 






2.0 






V 


Low Level Input Voltage, V|(_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


VlK 
v I rs. 


Input Clamp Voltage 


Vcc = 4 -5V, <IN = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Vcc - 4-5V, loH = Max 


2.4 


3.2 




V 


IOH = -400mA 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54ALS/74ALS 
lOL - 12mA 




.25 


.40 


V 


74ALS 

Iql - 24mA 




.35 


.50 


V 


ii 


Input Current at 
Max Input Voltage 


V C C = 5.5V, V| N - 7V 






100 


mA 


t|H 


High Level Input Current 


V C C = 5.5V, V| N = 2.7V 






20 


MA 


kl 


Low Level Input Current 


V C C = 5.5V, V| N = 0.4V 






-200 


MA 


io 


Output Drive Current 


V C C = 5-5V, V UT = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 
Date Inputs = 3.0V 
Select Inputs = 3.0V 
Strobe Inputs = 0.4V 




6.5 


10 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS352 


DM74ALS352 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tPLH. Low to high Level Output 


Select 








9.0 






9.0 




ns 


'PHL. High to low Level Output 








9.5 






9.5 




ns 


tp|_H, Low to high Level Output 


Data 




vcc = 

4.5 to 5.5V 




6.0 






6.0 




ns 


tPHL. High to low Level Output 


Y 


Cl = 50 pF 

Rl = 500 a 




6.0 






6.0 




ns 


tpLH. Low to high Level Output 


Strobe 






4.0 






4.0 




ns 


tpHLi High to low Level Output 








5.0 






5.0 




ns 



NOTE 1: See notes pg. 1-iii. figures pg. 3-1. 



Logic Diagram 



STROBE Gl o£>- 

"ico- 



DATA l< 



STROBE G2 — o£>- 



Cx>— 1 — 



tX» — r — 



>L 



> 



>l 



OUTPUT 
1] 



9_ OUTPUT 

12 
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National 
SLA Semiconductor 



Preliminary 



DM54ALS353/DM74ALS353 TRI-STATE® Dual 4-Line to 
1-Line Data Selector/Multiplexer 



General Description 



This Data Selector/Multiplexer contains full on-chip decod- 
ing to select one-of-four data sources as a result of a 
unique two-bit binary code at the Select inputs. Each of the 
two Data Selector/Multiplexer circuits have their own sepa- 
rate Select, Data, and Output Control inputs and an invert- 
ing TRI-STATE output buffer. The Output Control inputs, 
when at the high level, place the corresponding output in 
the high impedance Off state. In order to prevent bus ac- 
cess conflicts, output disable times are shorter than output 
enable times. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 

Features 

■ Advanced Oxide-isolated Ion-implanted Schottky TTL 
process. 

■ Switching performance is guaranteed over full 
temperature and Vcc supply range. 



■ Pin and functional compatible with LS Family 
counterpart. 

■ Improved output transient handling capability. 

■ Output Control circuitry incorporates power-up TRI- 
STATE feature. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS353 -55°C to + 125°C 
DM74ALS353 0°Cto+70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Connection Diagram 



Function Table 



OUTPUT 
CONTROL A 
V C C 2G SELECT 



DATA INPUTS 




Select 
Inputs 


Data Inputs 


Output 
Control 


Output 


B A 


CO C1 C2 C3 


G 


Y 


X X 
L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 


X X X X 
L X X X 
H X X X 
X L X X 
X H X X 
X X L X 
X X H X 
X X X L 
X X X H 


H 
L 
L 

L 
L 
L 
L 
L 
L 


Z 
H 
L 
H 
L 
H 
L 
H 
L 



CONTROL SELECT DATA INPUTS 
1G 



OUTPUT GND 
1Y 



Address inputs A and B are common to both sections 
H - High Lev/el. L - Low Level. X - Don't Care. 
Z = High Impedance State 



54ALS353 (J) 74ALS353 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS353 


DM74ALS353 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.0 




0.0 


A C 
4.0 




0.0 


V 


High Level Input Voltage, V|h 


9 n 






o n 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc - 4.5V, l| N = -18mA 






-1.5 


V 


v h 


High Level Output 
Voltage 


V CC = 4 -5V, Ioh = M a x 


2.4 


3.2 




V 


IOH = -400mA 


VCC-2 






V 


vol 


Low Level Output 
Voltage 


V C C = 45V 


54ALS/74ALS 
lOL = 12 mA 




.25 


.40 


V 


74ALS 

Iql = 24mA 




.35 


.50 


V 


k 


Input Current at 
Max Input Voltage 


Vcc - 5.5V, V|N = 7V 






100 


ma 


Iih 


High Level Input Current 


V C C = 5.5V, V| N = 2.7V 






20 




he 


Low Level Input Current 


V C C = 5.5V, V| N = 0.4V 






-200 




m 


Output Drive Current 


V C C = 5 5V, V UT = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Bias 


V C C = 5.5V, V UT = 2.7V 






20 


kA 


lOZL 


Off-State Output 
Current, Low Bias 


V C C = 5.5V, V UT = 0.4V 






-20 


mA 


ice 


Supply Current 


V C C = 5.5V 
Date Inputs = 3.0V 
Select Inputs = 3.0V 
Control Inputs = 3.0V 




8.0 


12 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS353 


DM74ALS353 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


tpLH. Low t0 ni 9 n Level Output 


Select 








9.0 






9.0 


ns 


tpHL. High to low Level Output 








9.5 






9.5 




ns 


tp|_H, Low to high Level Output 


Data 








6.0 






6.0 




ns 


tpHLi High to low Level Output 




Vcc = 
4.5 to 5.5V 
Cl = 50 pF 




6.0 






6.0 




ns 


tZH. Output Enable Time 
to High Level 




Y 




4.0 






4.0 




ns 


'ZL. Output Enable Time 
to Low Level 


Output 




Ft|_ = 500 a 




5.0 






5.0 




ns 


'HZ. Output Disable Time 
From High Level 


Control 








4.0 






4.0 




ns 


t|_z, Output Disable Time 
From Low Level 










5.0 






5.0 




ns 



NOTE 1: See notes pg. figures pg. 3-2. 



Logic Diagram 



OUTPUT I 

CONTROL ~T, "V^ 




OUTPUT JS-K. 
CONTROL G2 "V* 
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National 
4lA Semiconductor 

DM54ALS373/DM74ALS373 Octal 
D-Type Transparent Latches 



Preliminary 



General Description 

These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight latches of the ALS373 are transparent D-type 
latches meaning that while the enable (G) is high the Q out- 
puts will follow the data (D) inputs. When the enable is taken 
low the output will be latched at the level of the data that 
was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

■ Improved AC Performance Over LS373 at 
Approximately Half the Power. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS373 - 55°C to 1 25°C 

DM74ALS373 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 
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Recommended Operating Conditions 





DM54ALS373 


DM74ALS373 


Unit 


Parameter 


Min 


Nom 


Max 


Min 


Nom 


Max 


Qi innl\/ \/rtlt2no W/>a 

ouppiy vuudyy, vr^rj 


4.5 






5 5.5 


V 


Hinh I pupI Inniit V/nltano 

iHiyil LCVCI IM^JUl VUlLaWG, "If - ] 


2 






2 







1 nw 1 Inniit \/nltano \/n 
UUW LtJvci input vutLdyc, V 1 1_ 






0.8 






0.8 




niyri L_t?vtJi uuipui vuiiayc, vq|-| 






5.5 






5.5 


v 


High Level Output Current, Ioh 






-1.0 






-2.6 


m A 


Low Level Output Current, Iol 






12 






24 


mA 


\A/iHth nf Fnahl© Pnlco Hinh nr 1 r\\Ai 
VVIUUI Ul CMctUlc ruibc, niyn Ul LUW 


10 






10 








Data Setup Time, Tsu 


101 






101 






ns 


Data Hold Time, Th 


71 






71 






ns 



The (1) arrow indicates the negative edge of the enable is used for reference. 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 45V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


V C c = 4.5V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

l H = -2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


V C C -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


mA 




Low Level Input Current 


VCC = 5.5V V| L = 0.4V 






-0.2 


mA 




Output Drive Current 


V C C = 5.5V 


54/74ALS 
V = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 2.7V 






20 


MA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
V = 0.4V 






-20 


mA 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




9 


14 


mA 


Outputs Low 




16 


25 


mA 


Outputs Disabled 




17 


27 


mA 



1-113 

J 



CO 

CO 
(/) 
-I 
< 



CO 
h- 
00 
</) 
_l 

< 
lO 

m 

Q 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS373 


DM74ALS373 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


Data 


Any Q 




3 




15 


3 




12 


ns 


TPHL 




3 




15 


3 




12 


ns 


TPLH 


Enable 


Any Q 


Vcc = 4.5V to 5.5V 
R|_ = 500 


8 




25 


8 




20 


ns 


TPHL 


8 




22 


8 




20 


ns 


TPZH 






Ci = 50 oF 


3 




18 


4 




15 


ns 


TPZL 


Output 


Any Q 




4 




21 


5 




18 


ns 


TPHZ 


Control 




2 




12 


2 




10 


ns 


TPLZ 








3 




15 


3 




13 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 



Logic Diagram 

OUTPUT CONTROL 1 



ENABLE G — 1>° — 



o£> L m 



-<£> 3D 



-o|> -« 



-<£> 



~4> !L„ 



-ct> — « 



Function Table 



Output 


Enable 


D 


Output 


Control 


G 




Q 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L - Low State, H = High State, X - Don't Care 
Z = High Impedance State 
Qo - Previous Condition of Q 
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f^X National 

Jim Semiconductor 

DM54ALS374/DM74ALS374 Octal D-Type- 
Edge-Triggered Flip-Flops 



Preliminary 



General Description 



These 8-bit registers feature totem-pole three-state output 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers. I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the ALS374 are edge-triggered D- 
type flip-flops. On the positive transition of the clock, the Q 
outputs will be set to the logic states that were set up at the 
D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin-for-Pin Compatible with LS TTL 
Counterpart. 

■ Improved AC Performance Over LS374 at 
Approximately Half the Power. 

■ TRI-STATE® Buffer-Type Outputs Drive Bus Lines 
Directly. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS374 -55°C to 125°C 

DM74ALS374 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



V C C 80 



8D 7D 70. 6Q 6D 5D 50 CLOCK 



Go d"P Md qU 



CK. 

oc 



A 



Q Dl 

CK <4> 
OC 



CK 
OC 



O D 

ck4> 

OC 



H 



D O 

=> CK 
OC 



Q D 

CK ^> 
OC 



D O 
CK 
OC 

II - 



V 



D Q 

<p CK 
OC 



X 



tftfrf 



OUTPUT 10 1D 2D 20 30 3D 4D 40 GND 

CONTROL 

54ALS374 (J) 74ALS374 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS374 


DM74ALS374 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, IrjH 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 


Clock frequency, fCLOCK 







30 







35 


MHz 


Width of Clock Pulse, Tw 


High 


10 






10 






ns 


Low 


17 






15 






ns 


Data Setup Time, Tsu 


101 






10! 






ns 


Data Hold Time, Th 


4f 






0T 






ns 



The C) arrow indicates the positive edge of the Clock is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4 -5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V|L = V|L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

l H = -2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12 mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5 5V V| H = 2.7V 






20 


mA 


lit 


Low Level Input Current 


V C C = 5.5V V| L = 0.4V 






-0.2 


mA 


k> 


Output Drive Current 


V C C = 5-5V 


54/74ALS 
Vo = 225V 






11U 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


VCC = 5.5V V| H = 2V 
Vo = 2.7V 






20 


mA 


lOZL 


Off- State Output 
Current, Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 0.4V 






-20 


*A 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




11 


17 


mA 


Outputs Low 




19 


28 


mA 


Outputs Disabled 




20 


31 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS374 


DM74ALS374 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


FMAX 






Vcc = 4.5V to 5.5V 
RL = 500 n 
C L = 50 pF 


30 






35 






MHz 


TPLH 


Clock 


Any Q 


4 




15 


4 




12 


ns 


TPHL 


4 




15 


4 




12 


ns 


TPZH 


Output 
Control 


Any Q 


3 




18 


4 




15 


ns 


TPZL 


4 




21 


5 




18 


ns 


TPHZ 


2 




12 


2 




10 


ns 


TPLZ 


2 




15 


3 




13 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 
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Logic Diagram 



Function Table 



I — >c« 



CLOCH — [>0— 



<£> -» 



ep> — >» 



Output 
Control 


Clock 


D 


Output 
Q 


L 


1 


H 


H 


L 


T 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L - Low State, H = High State, X - Don't Care 
• = Positive Edge Transition 
Z = High impedance State 
Qg - Previous Condition of Q 
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£t] National 

JlA Semiconductor 

DM54ALS/DM74ALS518,519,520,521,522 
8-Bit Comparators 



Preliminary 



General Description 

These comparators perform an "equal to" comparison of 
two eight-bit words with provision for expansion or external 
enabling. The matching of the two 8-bit input plus a logic 
LOW on the EN input produces the output A = B on the 
ALS51 8 & 51 9 and the output A = B on the ALS520, 521 & 
522. The ALS520 & 521 have totem pole outputs, while the 
ALS518, 519 & 522 have open collector outputs for wire 
AND cascading. Additionally, the ALS518, 520 & 522 are 
provided with B input pull up termination resistors for ana- 
log or switch data. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 



Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin for Pin Compatible with LS Family 
Counterpart. 

Improved Output Transient Handling Capability. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 1 50°C 



J* 

> 

I— 

(/> 

D 

<: 

J* 

> 
|- 

W 
Ul 

CO 

VI 

cn 
— i 

CO 

Ul 
l\> 
O 

cn 
ro 

cn 
ro 
ro 



Connection Diagram 



VCC A = B B 7 A 7 % Aj B 5 A 6 B 4 A 4 
M M 1 B I 1 7 1 1 6 1 1 5 j m| 1 3 1 1 2 1 ll| 



Function Tables 
ALS518,519 



1 2 | 3 | «| 5 | 6 | 7 | «| «| '°| 

EN *fl % *1 B l *2 B 2 A 3 B 3 GND 

54ALS518(J) 74ALS518 (J,N) 

54ALS519(J) 74ALS519 (J,N) 

"CC A~B »7 *? »6 H 8 5 If «A »< 



19 IB 17 IS 15 14 13 12 II 



I I I I I I I I I I 

EN A Bq A| (| A 2 B 2 A 3 B 3 GND 

54ALS520 (J) 74ALS520 (J,N) 

54ALS521 (J) 74ALS521 (J,N) 

54ALS522 (J) 74ALS522 (J,N) 



Inputs 


Output 


EN 


Data 


A = B 


L 






A=B 


H 


L 






A*B 


L 


H 






X 


L 


H - High Logic Level; L 


= Low Logic Level; X = 


= Don't Care 


ALS520,521,522 






Inputs 


Output 


EN 


Data 


A = B 


L 






A = B 


L 


L 






A*B 


H 


H 






X 


H 


H - High Logic Level; L 


= Low Logic Level; X ■ 


■ Don't Care 
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Recommended Operating Conditions 



Parameter 


DM54ALS 
518,519,520,521,522 


DM74ALS 
518,519,520,521,522 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 
(ALS518 519 5221 






5.5 






5.5 


V 


High Level Output Current, IrjH 
(ALS520.521) 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter I Conditions Min I Typ 


Max 


Unit 


V|K 


Input Clamp Voltage I Vcc = 4.5V, l| = -18mA I -1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = -400mA 


ALS520.521 


Vcc-2 






V 


lOH = MAX 


2.4 


3.2 




V 


lOH 


High Level Output 
Current 


V C C = 4.5V 

v H = 5.5V 


ALS518, 
519,522 






100 




vol 


Low Level Output 
Voltage 


Vcc = 4.5V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


h 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






100 


«* 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


„A 


IlL 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-200 


*A 


io 


Output Drive Current 


V C C " 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 




10.5 




mA 
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Switching Characteristics over recommended operating 



Paramptpr 


From 


To 
Output 


Conditions 


0M54ALS 
518,519,522 


DM74ALS 

518,519,522 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH. Propagation Delay Time, 
Low to high Level Output 


A or B 
Data 


A = B 

or 
A=B 


4.5V to 5.5V 
Cl = 50pF 
RL = 667Q 


5 


1 


OO 


r 



1 D 


do 


ns 


Tphl. Propagation Delay Time, 
High to low Level Output 


5 


14 


33 


5 


14 


27 


Tplh, Propagation Delay Time, 
Low to high Level Output 


EN 


5 


14 


33 


5 


14 


24 


TPHL. Propagation Delay Time, 
High to low Level Output 


4 


12 


28 


4 


12 


23 


Switching Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


From 
Input 


To 
Output 


Conditions 


DM54ALS 
520,521 


DM74ALS 
520,521 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation Delay Time, 
Low to high Level Output 


A or B 
Data 


A = B 


vcc = 

4.5V to 5.5V 
Cl = 50pF 
RL = 500S2 


3 


6.5 


16 


3 


6.5 


13 


ns 


TPHL. Propagation Delay Time, 
High to low Level Output 


4 


8.5 


22 


4 


8.5 


17 


TPLH. Propagation Delay Time, 
Low to high Level Output 


EN 


3 


5.5 


14 


3 


5.5 


11 


Tphl. Propagation Delay Time, 
High to low Level Output 


3 


6.5 


16 


3 


6.5 


13 



cn 

J* 

> 

I - 

(/> 

a 
> 

r - 

O) 
cn 

oo 
cn 

CD 

cn 
ro 
o 

cn 
ro 

cn 
ro 
ro 



NOTE 1: See notes pg. 1 -iii, figures pg 3-4 and 3-1 . 



Logic Diagrams 






54/74ALS518/519 



54/74ALS520/521/522 
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SLA Semiconductor 



Preliminary 



DM54ALS533/DM74ALS533 

Octal D-Type Transparent Latches With Inverted Outputs 



General Description 



These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight inverting latches of the ALS533 are transparent 
D-type latches meaning that while the enable (G) is high the 
Q outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced, Oxide-Isolated. Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS533 -55°C to 125°C 

DM74ALS533 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 




54ALS533 (J) 74ALS533 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS533 


DM74ALS533 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


A C 

4.0 


5 


5.5 


A C 

4.0 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, V||_ 






n a 
U.o 






U.O 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, Ioh 






— 1.0 






— 2.6 


mA 


Low Level Output Current, Iol 






1 2 






24 


mA 


Width of Enable Pulse, High or Low 


15 






15 






ns 


Data Setup Time, Tsu 


101 






10i 






ns 


Data Hold Time, Th 


01 






Oi 






ns 



The (i) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


v H 


High Level Output 
Voltage 


VCC = 4.5V 
V|L = V|L MAX 


54/74 A LS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


l H = -400/iA 


54/74ALS 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V|H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


eA 


l|L 


Low Level Input Current 


VCC = 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
Vq - 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 2.7V 






20 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vq = 0.4V 






-20 


mA 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




10 


15 


mA 


Outputs Low 




17 


26 


mA 


Outputs Disabled 




18.5 


28 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS533 


DM74ALS533 


Unit 


Min 


Typ 


Max 


Min 


Typ 




TPLH 


Data 


AnyQ 




3 




15 


3 




12 


ns 


TPHL 




3 




15 


3 




12 


ns 


TPLH 


Enable 


AnyQ 


V C C = 4.5V to 5.5V 
R|_ = 500 52 


8 




25 


8 




20 


ns 


TPHL 







oo 


Q 
O 




on 


ns 


TPZH 






C|_ = 50 pF 


3 




18 


4 




15 


ns 


TPZL 


Output 


AnyQ 




4 




21 


5 




18 


ns 


TPHZ 


Control 




2 




12 


2 




10 


ns 


TPLZ 








3 




15 


3 




13 


ns 



NOTE 1: See notes pg. 1-lli, figures pg. 3-5. 



Logic Diagram 

OUTPUT cnWTROL 1 



-4> 



M 



— t* 
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Function Table 



Output 
Control 


Enable 
G 


D 


Output 
Q 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low state, H = High State, X = Don't Care 
Z = High Impedance State 
Qq = Previous Condition of Q 
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£K1 National 

JlA Semiconductor 

DM54ALS534/DM74ALS534 

Octal D-Type Edge-Triggered Flip-Flops 

With Inverted Outputs ~ 



Preliminary 



General Description 



These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the ALS534 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 



The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vrjc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS534 

DM74ALS534 
Storage Temperature Range 



7V 
7V 

-55°C to 125°C 
0°C to 70°C 
-65°Cto 150°C 



Connection Diagram 



Vfx BO BO TD 70 6Q 



50 50 CLOCK 
13 )Z_ II 



V Y 



CK< J- 



-O >ES 



— Q >CK 



tS< J— — i OK! 



CK < 3 1 > CK 



4 



10 id 



20 30 3D 



40 m 



54ALS534 (J) 74ALS534 (J,N) 



1-125 



Recommended Operating Conditions 



Parameter 


DM54ALS534 


DM74ALS534 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, Ioh 






- 1 .0 






-2.6 


mA 


Low Level Output Current, Iol 






19 
i £ 






24 


mA 


Clock frequency, fCLOCK 


o 




30 


o 




35 


MHz 


Width of Clock Pulse, Tyy 


High 


1 






10 






ns 


Low 


17 






15 






ns 


Data Setup Time, Tsu 


10' 






101 






ns 


Data Hold Time, Th 


41 






01 






ns 



The (T) arrow indicates the positive edge of the Clock is used for reference. 



1-126 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 




Typ 


Max 


Unit 


VlK 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V CC = 4.5V 
V| H = 2V 


54/74ALS 
Iql = 1 2mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


a 


Max High Input Current 


V C C - 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V V| H = 2.7V 






20 


MA 


lit 


Low Level Input Current 


Vcc = 5 5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
Vq = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V| H = 2V 
Vo = 2.7V 






20 


pA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V| H = 2V 
Vq = 0.4V 






-20 


/iA 


ice 


Supply Current 


V CC = 5.5V 
Outputs Open 


Outputs High 




11 


17 


mA 


Outputs Low 




19 


28 


mA 


Outputs Disabled 




20 


31 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS534 


DM74ALS534 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Fmax 






VCC = 4.5V to 5.5V 
R|_ = 500 S3 
Cl = 50 pF 


30 






35 






MHz 


TPLH 


Clock 


AnyQ 


4 




15 


4 




12 


ns 


TPHL 


4 




15 


4 




12 


ns 


TPZH 


Output 
Control 


AnyQ 


3 




18 


4 




15 


ns 


TPZL 


4 




21 


5 




18 


ns 


TPHZ 


2 




12 


2 




10 


ns 


TPLZ 


3 




15 


3 




13 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 
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Logic Diagram 

OUTPUT CONTROL— o[>— 



op — s- * 



■OP S_ 20 



op 5-30 



op — so 



op !i-75 



^>P 



Function Table 



Output 
Control 


Clock 


D 


Output 
Q 


L 


t 


H 


L 


L 


T 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State, H = High State, X = Don't Care 
T = Positive Edge Transition 
Z = High Impedance State 
Qq = Previous Condition of Q 
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£A Semiconductor g 

DM54ALS/DM74ALS563,564 TRI-STATE® Inverting Octal 5 

D-Type Latches and Edge-Triggered Flip-Flops g 

Features £ 

Switching Specifications at 50 pF. f - 

Switching Specifications Guaranteed Over Full (/) 

Temperature and Vcc Range. Ol 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL ?? 

Process. i*^ 
3-State Buffer-Type Outputs Drive Bus Lines Directly. 



The ALS563 is identical to the ALS580. For detailed specification, refer to ALS580 data sheet. 
The ALS564 is identical to the ALS576. For detailed specification, refer to ALS576 data sheet. 



1 



1-129 



'11 



National 
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Preliminary 



DM54ALS573/DM74ALS573 Octal 
D-Type Transparent Latches 



General Description 

These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight latches of the ALS573 are transparent D-type 
latches meaning that while the enable (G) is high the Q out- 
puts will follow the data (D) inputs. When the enable is taken 
low the output will be latched at the level of the data that 
was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Fiange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally Equivalent with LS373. 

■ Improved AC Performance Over LS373 at 
Approximately Half the Power. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS573 -55°C to 125°C 
DM74ALS573 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



20 | i9 


18 


17 


16 


15 


14 


13 


12 


11 




< 


— r 

DC 


I 

DC 

i 

1 


1 

tic 

E 

1 


! 

oc 

G 

1 


1 

I 

1 


1 

OC 

G 

1 


1 

OC 

G 

1 


1 

OC 

G 

1 




1 






3 


4 


5 


B 


7 


1 




10 1 



OUTPUT ID 20 30 40 SO GO 70 BO GN0 

CONTROL 

54ALS573 (J) 74ALS573 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS573 


DM74ALS573 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


oupjjiy vuiLauc, 


4.5 


5 


4.5 


5 


5.5 




my 1 1 Level input vui ictyc, v | \-\ 


2 




2 






\j 


LUW Level IMUUl VUllaye, V j [_ 






0.8 






0.8 


\j 


Minh 1 axial Oi itm it \fr\liana \/<~ii ■ 

niyn Level l/uijjui vuiidye, VQ|-j 






5.5 






5.5 


w 

V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


vviuui ui Liictuic ruibc, niyii ur luw 


10 






10 






ns 


Data Setup Time, Tsu 


101 






101 






ns 


Data Hold Time, Th 


71 






71 






ns 



> 

(/> 
cn 

CO 



-J 

> 

r - 

(/) 
cn 
■>j 

CO 



The (i) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


VlK 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400nA 


54/74ALS 


Vcc -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C c = 5.5V V| H = 2.7V 






20 


MA 


l|L 


Low Level Input Current 


V C c = 5.5V V| L = 0.4V 






-0.2 


mA 


IQ 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
V = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 2.7V 






20 


„A 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
V = 0.4V 






-20 


nA 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




10 


14 


mA 


Outputs Low 




15 


22 


mA 


Outputs Disabled 




15.5 


24 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS573 


DM74ALS573 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


Data 


Any Q 




2 




15 


2 




12 


ns 


TPHL 




2 




15 


2 




12 


ns 


TPLH 


Enable 


Any Q 


Vcc = 4.5V to 5.5V 
R[_ = 500 S! 


8 




27 


8 




20 


ns 


TPHL 


8 




20 


8 




19 


ns 


TPZH 






Pi — Sfl nF 




21 


4 




18 


ns 


TPZL 


Output 


Any Q 




4 




21 


5 




18 


ns 


TPHZ 


Control 




2 




10 


2 




8 


ns 


TPLZ 








3 




15 


3 




13 


ns 



NOTE 1: See notes pg. HI, figures pg. 3-5. 



Function Table 



Logic Diagram 



Output 
Control 


Enable 
G 


D 


Output 
O 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State, H - High State, X = Don't Care 
Z = High Impedance State 
Qq = Previous Condition of Q 




ENABLE G — 



<£> -* 
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-or*. 
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National 
SiA Semiconductor 

DM54ALS574/DM74ALS574 Octal D-Type 
Edge-Triggered Flip-Flops 



Preliminary 



General Description 

These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the ALS574 are edge-triggered D- 
type flip-flops. On the positive transition of the clock, the Q 
outputs will be set to the logic states that were set up at the 
D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally Equivalent with LS374. 

■ Improved AC Performance Over LS374 at 
Approximately Half the Power. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 
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Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS574 - 55°C to 1 25°C 

DM74ALS574 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 




54ALS574 (J) 74ALS574 (J,N) 



Function Table 



Output 
Control 


Clock 


D 


Output 
Q 


L 


t 


H 


H 


L 


t 


L 


L 


L 


L 


X 


Qo 


H 


X 


X 


z 



L - Low State, H - High State, X - Don't Care 
1 - Positive Edge Transition 
Z == High Impedance State 
Qq = Previous Condition of Q 
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Recommended Operating Conditions 







DM54ALS574 


DM74ALS574 


Unit 


Parameter 




Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.0 


D 


0.0 


V 


High Level Input Voltage, V|h 








2 






V 


Low Level Input Voltage, V||_ 






n q 
u o 






n ft 
u.o 


V 


High Level Output Voltage, Voh 






0.0 






c c 

0.0 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 


Clock frequency, fCLOCK 







30 







35 


MHz 


Width of Clock Pulse, Tw 


High 


10 






10 






ns 


Low 


17 






15 






ns 


Data Setup Time, Tsu 


101 






101 






ns 


Data Hold Time, Th 


41 






01 






ns 



The (;) arrow indicates the positive edge of the Clock is used for reference. 

OUTpUt J qT k , 



Logic Diagram 



CONTROL 



CLOCK — 1><>— 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 




Typ 




Unit 


V|K 


Input Clamp Voltage 


Vcc = 4 -5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


V C C - 4.5V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

'OH — <;.oma 


2.4 


3.3 




V 


lOH = -400 M A 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql - 24mA 




0.35 


0.5 


V 


ll 


Max High Input Current 


Vcc = 5.5V V| H = 7V 






U.I 


mA 


l|H 


High Level Input Current 


V CC = 5.5V V| H = 2.7V 






20 


MA 


l|L 


Low Level Input Current 


VCC " 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 55V 


54/74ALS 
Vq = 2.25V 


-30 




110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 2.7V 






20 


A-A 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


VCC = 5 5V V| H = 2V 
Vq = 0.4V 






-20 


HA 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




10.5 


17 


mA 


Outputs Low 




14.5 


23 


mA 


Outputs Disabled 




15.5 


27 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS574 


DM74ALS574 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


FMAX 






Vcc = 4.5V to 5.5V 
R[_ = 500 S! 
Cl = 50 pF 


30 






35 






MHz 


TPLH 


Clock 


Any Q 


4 




15 


4 




12 


ns 


TPHL 


4 




15 


4 




12 


ns 


TPZH 


Output 
Control 


Any Q 


4 




21 


5 




18 


ns 


TPZL 


4 




21 


5 




18 


ns 


TPHZ 


Output 
Control 


Any Q 


2 




10 


2 




8 


ns 


TPLZ 


3 




15 


3 




13 


ns 



NOTE 1: See notes pg. 1-iii. figures pg. 3-5. 
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£K1 National 

SlA Semiconductor 

DM54ALS576/DM74ALS576 Octal D-Type 
Edge-Triggered Flip-Flops With Inverted Outputs 



Preliminary 



General Description 



These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight flip-flops of the ALS576 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS576 -55°C to 125°C 

DM74ALS576 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 







IB 


17 


IB 


15 


14 


13 






7 


K 


I 

DC 

\ 

2 


! 

DC 

m 


! 


1 

DC 

CLK 

J L_ 


1 


I 

DC 


CL 

1 


! 

DC 


1 

m 


1 

DC ■ 

m 

^ L_ 


CLK 

1 




3 


4 


5 


e 




a 


9 


I0 





OUTPUT ID a 30 40 50 60 7D B0 

COHTRffl. 

54ALS576 (J) 74ALS576 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALSS76 


DM74ALS576 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, IrjH 






— 1 






— 2.6 


mA 


Low Level Output Current, Iol 






1 2 






24 


mA 


Clock frequency, fCLOCK 


u 




ou 


u 




oo 


MHz 


Width of Clock Pulse, Tyv 


High 


10 






10 






ns 


Low 


17 






15 






ns 


Data Setup Time, Tsu 


10T 






101 






ns 


Data Hold Time, Th 


4T 






Ot 






ns 



The (t) arrow indicates the positive edge of the Clock is used for reference. 



1 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


VlK 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 45V 
V|L = V| L MAX 


OH/ 1 4MLO 

lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400,uA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 

Vnltpnp 
v \jt Lay c 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 1 2mA 




0.25 


0.4 


V 


74ALS 

Iql - 24mA 




0.35 


0.5 


v 


ii 


Max High Input Current 


V C C = 5.5V V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


i;A 


tlL 


Low Level Input Current 


V CC - 5.5V V|L - 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
Vq = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5 5V V|H = 2V 
Vo = 2.7V 






20 




lOZL 


Off-State Output 
Current Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
V - 0.4V 






-20 


mA 


tec 


Supply Current 


Vcc = 5.5V 
Outputs Open 


Outputs High 




10.5 


17 


mA 


Outputs Low 




14.5 


23 


mA 


Outputs Disabled 




15.5 


27 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALSS76 


DM74ALS576 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Fmax 








30 






35 






MHz 


TPLH 


OIOCK 


Any Q 




4 




15 


4 




12 


ns 


TPHL 




A 

4 




A C 
1 O 


A 

4 




1 Z 


ns 


TPZH 


Output 


Any Q 


VQQ — 4.0V tO O.OV 

R L = 500 Q 


4 




21 


4 




18 


ns 


TPZL 


Control 


C L = 50 pF 


4 




21 


4 




18 


ns 


TPHZ 








2 




10 


2 




8 


ns 


TPLZ 








3 




15 


3 




13 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 

Logic Diagram 



1 — Q>CK 
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Function Table 



Output 
Control 


Clock 


D 


Output 
Q 


L 


1 


H 


L 


L 


1 


L 


H 


L 


L 


X 


GO 


H 


X 


X 


Z 



L = Low State, H - High State, X = Don't Care 
i = Positive Edge Transition 
Z = High Impedance State 
Qq Previous Condition of Q 
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£tl National 

SzA Semiconductor 

DM54ALS580/DM74ALS580 Octal D-Type 
Transparent Latches With Inverted Outputs 



Preliminary 



General Description 



These 8-bit registers feature totem-pole three-state outputs 
designed specifically for driving highly-capacitive or rela- 
tively low-impedance loads. The high-impedance third state 
and increased high-logic-level drive provide these registers 
with the capability of being connected directly to and driving 
the bus lines in a bus-organized system without need for 
interface or pull-up components. They are particularly at- 
tractive for implementing buffer registers, I/O ports, bidirec- 
tional bus drivers, and working registers. 

The eight inverting latches of the ALS580 are transparent 
D-type latches meaning that while the enable (G) is high the 
Q outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 



The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 

Features 

■ Switching Specifications at 50pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced, Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS580 -55°Cto125°C 

DM74ALS580 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



> 




IB 


17 


16 


IS 




13 


1Z 


\ 

G 

1 


7 


i 


I 

oc " 

> 

z 


I 

i 


1 

GC 

i 


1 

i 


1 

OC 

T L 


1 

□C 

G 

1 


1 

OC 

I 

1 


1 

DC 

G 

1 


2 




5 


6 


J 


B 


9 


i. 





OUTPUT 10 ZD 3D 40 50 60 70 BO END 

C0NTMH- 

54ALS580 (J) 74ALS580 (J,N) 
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Recommended Operating Conditions 





DM54ALS580 


DM74ALS580 


Unit 


Dar4 malar 

rarameier 


Min 




Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, Ioh 






— 1.0 






— 2.6 


mA 


Low Level Output Current, IrjL 






12 






24 


mA 


Width of Enable Pulse, High or Low 


15 






15 






ns 


Data Setup Time, Tsu 


101 






101 






ns 


Data Hold Time, Th 


01 






01 






ns 



J* 
> 
I - 
(/> 

cn 
oo 
o 



-J 
> 

c/> 
cn 
oo 



The (I) arrow indicates the negative edge of the enable is used for reference. 

Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V| L = V|L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH - -2.6mA 


2.4 


3.3 




V 


lOH = -400nA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ll 


Max High Input Current 


Vcc = 5.5V V|H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5 5V V|H = 2.7V 






20 


mA 


IlL 


Low Level Input Current 


Vcc = 5.5V V| L = 0.4V 






-0.2 


mA 


•o 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
V = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 2.7V 






20 


«A 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V| H = 2V 
Vo = 0.4V 






-20 


mA 


ice 


Supply Current 


V C c = 5.5V 
Outputs Open 


Outputs High 




10 


16 


mA 


Outputs Low 




15 


24 


mA 


Outputs Disabled 




15.5 


26 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS580 


DM74ALS580 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


Data 


AnyQ 




3 




21 


3 




18 


ns 


TPHL 




3 




15 


3 




12 


ns 


TPLH 


Enable 


AnyQ 


VCC = 4.5V to 5.5V 
R|_ = 500 S2 


8 




27 


8 




22 


ns 


TPHL 


8 




22 


8 




21 


ns 


TPZH 






Pi — 50 nF 


4 




21 


4 




18 


ns 


TPZL 


Output 


AnyQ 




4 




21 


4 




18 


ns 


TPHZ 


Control 




2 




10 


2 




8 


ns 


TPLZ 








3 




15 


3 




13 


ns 



NOTE 1: See notes pg. 1-iti. figures pg. 3-5. 



Logic Diagram 
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Function Table 



Output 
Control 


Enable 
G 


D 


Output 

5 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


X 


Qo 


H 


X 


X 


z 



L = Low State, H - High State, X = Don't Care 
Z - High Impedance State 
Qq = Previous Condition ofQ 
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National 
Jut Semiconductor 

DM54ALS/DM74ALS689 8-Bit Comparator 

General Description 



Preliminary 



This comparator performs an "equal to" comparison of two 
eight-bit words with provision for expansion or external en- 
abling. The matching of the two 8-bit input plus a logic LOW 
on the EN input produces the output A = B. The ALS 689 
has an open collector output for wire AND cascading. 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 



■ Functionally and Pin for Pin Compatible with LS Family 
TTL Counterpart. 

■ Improved Output Transient Handling Capability. 

Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS689 -55°C to 125°C 
DM74ALS689 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 
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Connection Diagram 

"it HI B, A, B 6 A 6 B 5 A 5 B 4 A 4 



Function Table 



15 14 13 12 11 



I I I I I I I I I I 

EN A Bg A ] B | A 2 B z A 3 B 3 GND 

54ALS689 (J) 74ALS689 (J,N) 



Inputs 


Output 


EN 


Data 


A^B 


L 




A = B 


L 


L 




A^B 


H 


H 




X 


H 



H - High Level. L = Low Level, X - Don't Care 
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Recommended Operating Conditions 



Parameter 


DM54ALS689 


DM74ALS689 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V(K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.5 


V 


lOH 


High Level Output 
Current 


V C C = 4.5V, V H = 5.5V 






100 


MA 


vol 


Low Level Output 
Voltage 


VCC = 45V 




54/74ALS 
lOL = 12 mA 




0.25 


0.4 


V 




74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5 5V, V| H = 7V 






100 


fA 


llH 


High Level Input Current 


Vcc = 5.5V, V| H = 2.7V 






20 


aA 


IlL 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-200 


„A 


ice 


Supply Current 


V C C = 55V 




10.5 




mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 
Input 


To 
Output 


Conditions 


DM54ALS689 


DM74ALS689 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_n, Propagation Delay Time, 

1 ova/ to hinh 1 owol Ontoiit 
i_uw iu illy II Level WUlfJUl 


A or B 
Data 


A = B 


VCC: 

4.5V to 5.5V 
C L = 50pF 
RL = 66712 


3 


13 


31 


3 


13 


23 


ns 


Tpni_, Propagation Delay Time, 
High to low Level Output 


4 


12 


30 


4 


12 


24 


T PLH, Propagation Delay Time, 
Low to high Level Output 


EN 


3 


12 


29 


3 


12 


21 


TpHL. Propagation Delay Time, 
High to low Level Output 


3 


10 


24 


3 


10 


20 



cn 

> 
r- 

C/> 

O 

> 

(/> 

CD 
00 



NOTE 1: See notes pg. figures pg 3-4. 



Logic Diagram 





' Output is open collector 



1-145 



o 

00 

(/) 
_i 

< 

m 

Q 
o 

00 

<n 
_i 

< 

io 

Q 



£H National 
J^J Semiconductor 

DM54ALS804/DM74ALS804 Hex 2-lnput NAND Drivers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



7V 
7V 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Y = AB 



VCC 68 6* 6Y 5B 5A SV 
| 20 19 \l _U 16 IS 1 



-5>J LSdJ L£> 



I 4A 4Y 

13 12 II 




1 2 3 4 |5 6 7 8 9 |To" 

M IB 1Y 2A 2B 2Y 3A 3B 3Y GND 

54ALS804 (J) 74ALS804 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS804 


DM74ALS804 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V, l| = -18mA 






— 1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = —0.4mA 


VCC -2 






V 


lOH = MAX 


2.4 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74 ALS 
Iql = 24mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H w 2.7V 






20 


lik 


IlL 


Low Level Input Current 


V C C = 5.5V, V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


V = 2.25V 


-30 




-110 


mA 


'ce 


Supply Current 


V C C - 5.5V 


Outputs High 




0.14 




mA 


Outputs Low 




1.2 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS804 


DM74ALS804 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH. Propagation 
delay time. Low to 
high level output 


VCC = 4.5 to 5.5V 
R|_ = 500 Si, 
C[_ = 50 pF. 


1.4 


2.9 


7.0 


1.4 


2.9 


6.0 


ns 


Tphl. Propagation 
delay time. High to 
low level output 




1.2 


2.5 


6.0 


1.2 


2.5 


5.0 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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National 
JlA Semiconductor 

DM54ALS805/DM74ALS805 Hex 2-lnput NOR Drivers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



VCC 6B GA GY GS GA GY 



Y = A + B 



_5}J L5>J LS> 






2 3 4 G 6 7 8 9 | 1 

It IB 1Y 2A 2B 2Y 3A 3B 3Y GND 

54ALS805 (J) 74ALS805 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS805 


DM74ALS805 


1 Init 

unit 


Min 

iviin 


Nom 


Max 








Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V|[_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V| K 


Input Clamp Voltage 


Vcc = 4.5V, l| - -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


lOH -0.4mA 


VCC "2 






V 


Iqh = MAX 


2.4 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


t 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74 ALS 
Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


VCC = 5.5V, V|H = 2.7V 






20 




IlL 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


Vcc = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5\ 


1 


Outputs High 




0.28 




mA 




Outputs Low 




1.4 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS805 


DM74ALS805 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_H, Propagation 
delay time. Low to 
high Level Output 


V C C = 4.5 to 5.5V 
R|_ = 500 a, 
Cl = 50 pF. 


1.7 


3.4 


8.5 


1.7 


3.4 


7.0 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




1.2 


2.5 


6.5 


1.2 


2.5 


5.0 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 



1-149 



National 
£m Semiconductor 

DM54ALS808/DM74ALS808 Hex 2-lnput AND Drivers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 
Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 



Y = AB 




54ALS808 (J) 74ALS808 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS808 


DM74ALS808 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc " 4.5V, l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


IOH = - 4mA 


VCC -2 






V 


Iqh - MAX 


2.4 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 


54/74ALS 
lOL ~ 12mA 




0.25 


0.4 


V 


74 ALS 
Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V| H = 2.7V 






20 


*A 


hL 


Low Level Input Current 


V C C = 5.5V, V|L = 0.4V 






-0.2 


mA 


Id 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


!CC 


Supply Current 


V C C = 5.5V 


Outputs High 




0.53 




mA 


Outputs Low 




1.3 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS808 


DM74ALS808 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_H, Propagation 
delay time. Low to 
high Level Output 


Vcc " 4.5 to 5.5V 
R|_ = 500 a, 
C L = 50 pF. 


2.0 


3.9 


10.0 


2.0 


3.9 


8.0 


ns 


T PHL. Propagation 
delay time. High to 
low Level Output 




2.3 


4.6 


11.5 


2.3 


4.6 


9.5 


ns 



NOTE 1: See notes pg. 1-llf, figures pg. 3-1. 
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National 
Jui Semiconductor 

DM54ALS832/DM74ALS832 Hex 2-lnput OR Drivers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 



Y = A + B 



VCC 6B 6A 6Y 5B 5A 5Y 

1 20 !9 18 17 16 15 14 



L5>J L5>- 



4A 4Y 

13 12 11 






I \2 3 4 I 5 6 7 | 8 9 | 10 

U IB IV ZA 2B 2Y 3A 38 3Y GNO 

54ALS832 (J) 74ALS832 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS832 


DM74ALS832 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, 1 1 = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = -.4mA 


VCC-2 






V 


lOH = MAX 


2.4 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5\ 


1 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74 ALS 
Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


VCC = 5.5V, V|H = 2.7V 






20 


nA 


IlL 


Low Level Input Current 


VCC = 5.5V, V|L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 55V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5\ 


1 


Outputs High 




0.7 




mA 




Outputs Low 




1.4 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS832 


DM74ALS832 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH. Propagation 
delay time. Low to 
high Level Output 


V C C = 4.5 to 5.5V 

Rl = 500 a, 

C L = 50 pF. 


2.0 


3.9 


10.0 


2.0 


3.9 


8.0 


ns 


TPHL. Propagation 
delay time. High to 
low Level Output 




2.5 


5.1 


9.0 


2.5 


5.1 


10.5 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-1. 
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2 



National 
Semiconductor 



DM54ALS873/DM74ALS873 

Dual 4-Bit D-Type Transparent Latches 



General Description 



These Dual 4-Bit registers feature totem-pole three-state 
outputs designed specifically for driving highly-capacitive 
or relatively low-impedance loads. The high-impedance 
third state and increased high-logic-level drive provide 
these registers with the capability of being connected di- 
rectly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight latches of the ALS873 are transparent D-type 
latches meaning that while the enable (G) is high the Q out- 
puts will follow the data (D) inputs. When the enable is taken 
low the output will be latched at the level of the data that 
was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi- 
cantly. 

The output conrol does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS873 -55°C to 125°C 

DM74ALS873 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 



Connection Diagram 



t 



CLR jj QC CLfl D PC CLfl D DC CLR D OC CLH D DC CLR D GC CLR D DC CLH D DC 

TTT TTT TTT T TT TTT TTT TTT T 



J 



54ALS873 (J) 74ALS873 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS873 


DM74ALS873 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vrjc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Vqh 






5.5 






5.5 


V 


High Level Output Current, IrjH 






-1.0 






-2.6 


mA 


Low Level Output Current, IrjL 






12 






24 


mA 


Pulse Width, Tw Enable High 
Clear Low 


10 
15 






10 
15 






ns 


Data Setup Time, Tsu 


101 






101 






ns 


Data Hold Time, Th 


71 






71 






ns 



The {;) arrow indicates the negative edge of the enable is used for reference. 



1 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


VlK 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V 
V|L = V|L MAX 


CA IT A A I C 

lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


Vcc -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL ~ 12 mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




n ^ 


5 


\j 


h 


Max High Input Current 


V C C " 5.5V V| H = 7V 






0.1 


mA 


IJH 


High Level Input Current 


Vcc = 5.5V V| H = 2.7V 












Low Level Input Current 


V C C = 5.5V V||_ = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
Vo = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
V = 2.7V 






20 


mA 


lOZL 


Off-State Output 

irront I nut/ 1 1 
OUIlclll, l_(JW LtfVcl 

Voltage Applied 


VCC = 5.5V V| H = 2V 
V = 0.4V 






-20 




!CC 


Supply Current 


VCC = 5.5V 
Outputs Open 


Outputs High 




10 


21 


mA 


Outputs Low 




15 


29 


mA 


Outputs Disabled 


15.5 31 mA 

I I I 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS873 


DM74ALS873 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_H 


Data 


Any Q 




2 




15 


2 




12 


ns 


TPHL 




2 




15 


2 




12 


ns 


TPLH 


Pnahlo 


Any Q 


— A CAT + n C CU 

Rl = 500 a 


8 




29 


8 




21 


ns 


TPHL 


8 




22 


8 




21 


ns 


TPZH 






C|_ = 50 pF 


4 




21 


4 




18 


ns 


TPZL 


Output 


Any Q 




4 




21 


4 




18 


ns 


TPHZ 


Control 




2 




10 


2 




8 


ns 


TpLZ 








2 




15 


2 




13 


ns 


TPHL 


Clear 


Any Q 




6 




24 


6 




24 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 



Logic Diagram 



Function Table 




CLR 


D 


EN 


OC 


Q 


X 


X 


X 


H 


Z 


L 


X 


X 


L 


L 


H 


H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


X 


L 


L 


Qo 



L = Low State. H - High State, X - Don't Care 
2 = High Impedance State 
Qq = Previous Condition of Q 



CLR 
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National 
£m Semiconductor 

DM54ALS874/DM74ALS874 

Dual 4-Bit D-Type Edge-Triggered Flip-Flops 



General Description 

These Dual 4-Bit registers feature totem-pole three-state 
outputs designed specifically for driving highly-capacitive 
or relatively low-impedance loads. The high-impedance 
third state and increased high-logic-level drive provide 
these registers with the capability of being connected di- 
rectly to and driving the bus lines in a bus-organized system 
without need for interface or pull-up components. They are 
particularly attractive for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working registers. 

The eight flip-flops of the ALS874 are edge-triggered D- 
type flip-flops. On the positive transition of the clock, the Q 
outputs will be set to the logic states that were set up at the 
D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS874 -55°C to 125°C 

DM74ALS874 0°C to 70°C 

Storage Temperature Range — 65°C to 150°C 



Connection Diagram 

W CC ICLK 101 IQZ 103 1Q4 3)1 2QZ 2Q3 2Q4 2CLK 2CLH 



11 \ 23 


22 


Zl 


20 


is 


IS 


17 


16 


15 


; 


M 




CLK 

cm 

- 1 


CLK 

0C CLR 

1 


CLK 

CiC CLR 

1 


CLK 

0C CLR 

1 


if 

CLK 

0C CLR 

T 


CLK 

CC CLR 

I 


CLK 

0C CLR 

1 


CLK 

DC CLR 

1 


oc 




















-i 


i 




ICLH 1 


K 1 


A 

1 1 


5 

12 i 


6 

13 1 


7 

a a 


8 

1 2 


g 

a i 


10 

a 2 


14 a 


«i 

C GHD 



54ALS874 (J) 74ALS874 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS874 


DM74ALS874 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


A C 

4.0 


5 


5.5 


A C 

4.0 


e 



c e 
0.0 


V 


High Level Input Voltage, Vm 


o 
c 












V 


Low Level Input Voltage, V||_ 






U.O 






n a 
u.o 


V 


High Level Output Voltage, VrjH 






5.5 






5.5 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 


Clock frequency, fCLOCK 







30 







35 


MHz 


Width of Clock Pulse, Tw 


High 


10 






10 






ns 


Low 


17 






15 






ns 


Width of Clear Pulse, Tw 


Low 


10 






10 






ns 


Data Setup Time, Tsu 


101 






10T 






ns 


Data Hold Time, Th 


4T 






01 






ns 



The (t) arrow indicates the positive edge of the Clock is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -40(VA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V C C = 45V 
V| H = 2V 


54/74ALS 
lOL ~ 12 mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc - 5 5V V| H = 2.7V 






20 




lit 


Low Level Input Current 


V C C = 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
Vq = 2.25V 


—30 




— 110 




lOZH 


Otf-State Output 
Current, High Level 
Voltage Applied 


Vcc = 5 5V V| H = 2V 
V = 2.7V 






20 


nA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
Vo = 0.4V 






-20 


M 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




14 


21 


mA 


Outputs Low 




18 


29 


mA 


Outputs Disabled 




20 


31 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parampfpr 


From 


To 


HnnriitinrK 


DM54ALS874 


DM74ALS874 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Fmax 








30 






35 






MHz 


T PLH 


Clock 


Any Q 




4 




15 


4 




12 


ns 


TPHL 




4 




1 5 


4 




12 


ns 


TPZH 


Output 


Any Q 


Vqc 4.5V to 5.5V 
R|_ = 500 <! 


4 




21 


4 




18 


ns 


TPZL 


Control 


C|_ = 50 pF 


4 




21 


4 




18 


ns 


TPHZ 








2 




10 


2 




8 


ns 


TPLZ 








3 




15 


3 




13 


ns 


TPHL 


Clear 


Any Q 




6 




22 


6 




19 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-5. 



Logic Diagram 



Function Table 



1 OUTPUT _J_ 
CONTROL 



™ o — — o(>-^- II 



PflE fj 



CliC 
PflE Q 



1 — a >cTk 



»] o[> II 



CLR 


O 


CLK 


OC 


Q 


X 


X 


X 


H 


Z 


L 


X 


X 


L 


L 


H 


H 


1 


L 


H 


H 


L 


T 


L 


L 


H 


X 


L 


L 


Qo 



L - Low State, H - High State. X = Dont Care 
I = Positive Edge Transition 
Z - High Impedance State 
Qo - Previous Condition of Q 



Z OUTPUT 1 1 
CONTROL 



m 

PflE tj 



PRE J 



O >CL« 

-3>.r i[ — =tM- 
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National 
£m Semiconductor 

DM54ALS876/DM74ALS876 

Dual 4-Bit D-Type Edge-Triggered Flip-Flops 

With Inverted Outputs 



General Description 

These inverting Dual 4-Bit registers feature totem-pole 
three-state outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. The high-im- 
pedance third state and increased high-logic-level drive 
provide these registers with the capability of being connect- 
ed directly to and driving the bus lines in a bus-organized 
system without need for interface or pull-up components. 
They are particularly attractive for implementing buffer reg- 
isters, I/O ports, bidirectional bus drivers, and working reg- 
isters. 

The eight flip-flops of the ALS876 are edge-triggered invert- 
ing D-type flip-flops. On the positive transition of the clock, 
the Q outputs will be set to the complement of the logic 
states that were set up at the D inputs. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the flip-flops. That is, the old data can be retained or new 
data can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Fiange. 

■ Advanced Oxide-Isolated, Ion-Implanted SchottkyTTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS876 -55°C to 125°C 
DM74ALS876 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



CU 

PRE PC 



54ALS876 (J) 74ALS876 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS876 


DM74ALS876 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, VqC 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, Vj|_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 


Clock frequency, fCLOCK 







30 







35 


MHz 


Width of Clock Pulse, Tyv 


High 


10 






10 






ns 


Low 


17 






15 






ns 


Width of Preset Pulse, Tyv 


Low 


10 






10 






ns 


Data Setup Time, Tsu 


10! 






101 






ns 


Data Hold Time, Th 


4t 






01 






ns 



The (;) arrow indicates the positive edge of the Clock is used tor reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


V C C = 4.5V 
V|L = V|L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = "2.6mA 


2.4 


3.3 




V 


lOH = -400mA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H - 2V 


54/74ALS 
lOL = 12mA 




0.25 


n a 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


1, 


May Hinh Inmit fnrront 
iviaA myu input uui icul 


V C C - 5.5V V| H = 7V 






0.1 


mA 


llH 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


MA 


■lU 


Low Level Input Current 


V C C = 5.5V V| L - 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
Vo = 2-25V 


-30 




-110 


mA 


lOZH 


Oft-State Output 
Current, High Level 
Voltage Applied 


VCC = 5.5V V| H = 2V 
Vo = 2.7V 






20 




lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


VCC = 5.5V V| H = 2V 
V = 0.4V 






on 


.. A 
M« 


ice 


Supply Current 


V C C = 5.5V 
Outputs Open 


Outputs High 




14 


21 


mA 


Outputs Low 




18 


29 


mA 


Outputs Disabled 




20 


31 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS876 


DM74ALS876 


Unit 


Mm 


Typ 


Max 


Min 


Typ 


Max 


FMAX 






Vcc = 4.5V to 5.5V 
R|_ = 500 <> 
Cl = 50 pF 


30 






35 






MHz 


TPLH 


Clock 


AnyQ 


4 




15 


4 




12 


ns 


TPHL 


4 




15 


4 




12 


ns 


TPZH 


Output 
Control 


Any Q 


4 




21 


4 




18 


ns 


TPZL 


4 




21 


4 




18 


ns 


TPHZ 


2 




10 


2 




8 


ns 


TPLZ 


3 




15 


3 




13 


ns 


TPHL 


Preset 


AnyQ 


6 




22 


6 




19 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 

Logic Diagram 




rat 1 



<£>-2-.»3 



^— 0>CLK 

O _PHE o|>— ^-203 



3 >CUR 

S FflE - 



Function Table 



PRE 


D 


CLK 


oc 


Q 


X 


X 


X 


H 


Z 


L 


X 


X 


L 


L 


H 


H 


1 


L 


L 


H 


L 


I 


L 


H 


H 


X 


L 


L 


Qo 



L - Low State. H - High State. X - Don t Care 
' = Positive Edge Transition 
Z = High Impedance State 
Qg - Previous Condition of 5 
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National 
JlA Semiconductor 



DM54ALS880/DM74ALS880 

Dual 4-Bit D-Type Transparent Latches 

With Inverted Outputs 



General Description 

These Dual 4-Bit inverting registers feature totem-pole 
three-state outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. The high-im- 
pedance third state and increased high-logic-level drive 
provide these registers with the capability of being connect- 
ed directly to and driving the bus lines in a bus-organized 
system without need for interface or pull-up components. 
They are particularly attractive for implementing buffer reg- 
isters, I/O ports, bidirectional bus drivers, and working reg- 
isters. 

The eight inverting latches of the ALS880 are transparent 
D-type latches meaning that while the enable (G) is high the 
Q outputs will follow the complement of the data (D) inputs. 
When the enable is taken low the output will be latched at 
the complement of the level of the data that was set up. 

A buffered output control input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines sig- 
nificantly. 

The output control does not affect the internal operation of 
the latches. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ 3-State Buffer-Type Outputs Drive Bus Lines Directly. 

■ Space Saving 300 Mil Wide Package. 



Absolute Maximum Ratings 



7V 
7V 



Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS880 -55°C to 125°C 

DM74ALS880 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 

ENABLE _______ _ ENABLE 

V CC 1G 11)1 102 103 104 201 202 203 204 2G 2 PIE 



2<t| 23| 22 

K 


21 


20 


19 


n 


17 


16 


15 






PRE 


I 

1 

0C PRE 

1 


— r 

8 

QC PRE 

1 


M 


1 

8 

PRE 

1 


QC 


l r 

PRE 

1 


QC 


l r 

PRE 

I 


— r 

G 

0C PRE 

1 


— r 

G 

0C PRE 

1 


DC 


±4- 


i 


5 




6 




1 




8 


B 


10 


I 



1PRE IK IGI 102 103 104 201 202 203 204 20C UNO 



54ALS880 (J) 74ALS880 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS880 


DM74ALS880 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, VrjH 






5.5 






5.5 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, IrjL 






12 






24 


mA 


Pulse Width, Tw Enable 

Preset Low 


15 
15 






15 
15 






ns 
ns 


Data Setup Time, Tsu 


184 






151 






ns 


Data Hold Time, Th 


Oi 






01 






ns 



The (;) arrow indicates the negative edge ot the enable is used for reference. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


V C c • 4.5V l| = -18mA 






— 1.0 


v 


VOH 


High Level Output 
Voltage 


V C C = 4.5V 
V|L = V|L MAX 


54/74ALS 
lOH = -1mA 


2 4 








74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH - -40(VA 


54/74ALS 


Vnr —2 






V 


vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
V| H = 2V 


54/74ALS 
lOL " 12 mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


nA 


in 


Low Level Input Current 


Vcc = 5.5V V|L - 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


54/74ALS 
V = 2.25V 


-30 




-110 


mA 


lOZH 


Off-State Output 
Current, High Level 
Voltage Applied 


V C C = 5.5V V| H = 2V 
V = 2.7V 






20 


mA 


lOZL 


Off-State Output 
Current, Low Level 
Voltage Applied 


Vcc = 5.5V V|H = 2V 
V = 0.4V 






-20 


mA 


ice 


Supply Current 


Vcc = 55V 
Outputs Open 


Outputs High 




14 


21 


mA 


Outputs Low 




19 


29 


mA 


Outputs Disabled 




20 


31 


mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


From 


To 


Conditions 


DM54ALS880 


DM74ALS880 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH 


Data 


AnyO 


Vcc = 4.5V to 5.5V 
Ft|_ = 500 S! 
Cl = 50 pF 


3 




23 


3 




20 


ns 


TPHL 


3 




15 


3 




12 


ns 


TPLH 


Enable 


AnyQ 


8 




31 


8 




24 


ns 


TPHL 


8 




22 


8 




21 


ns 


TPZH 


Output 
Control 


AnyQ 


4 




21 


5 




18 


ns 


TPZL 


4 




21 


5 




18 


ns 


TPHZ 


2 




10 


2 




8 


ns 


TPLZ 


3 




15 


3 




13 


ns 


TPHL 


Preset 


AnyQ 


6 




24 


6 




21 


ns 



NOTE 1: See notes pg. figures pg. 3-5. 



Logic Diagram 



; 1 

PRi p| ofj>-^-lO 

n ^ 

pre g c£>-^-iQ 



,T - iJ —d s >- 



1 n 

PRE o£>-^-?(jl 



Function Table 



PRE 


D 


EN 


OC 


Q 


X 


X 


X 


H 


Z 


L 


X 


X 


L 


L 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


X 


L 


L 


Qo 



L - Low State, H - High State, X - Don't Care 
Z - High Impedance State _ 
Qq == Previous Condition of Q 
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National 
Jtji Semiconductor 

DM54ALS1 000/DM74ALS1 000 
Quadruple 2-lnput NAND Buffers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vrjc Flange. 

■ Advanced Oxide-Isolated. Ion-Implanted Schottky TTL 
Process. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1000 -55°Cto125°C 
DM74ALS1000 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



V CC 4B 4A 4Y 



Y = AB 




1 2 3 4 5 6 | 7 
1A 1B 1Y 2A 2B 2Y GND 

54ALS1000 (J) 74ALS1000 (J,N) 
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Recommended Operating Conditions 





DM54ALS1000 


DM74ALS1000 


1 Init 

unit 


Parameter 


Min 


Nom 


Max 








Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






~2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating tree air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V IK 


input Oldilip vuiidyc 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


Vnu 
V UH 


Hinh 1 pupI Oiitnut 

Voltage 


VCC = 4.5V 
V| L = V| L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 








74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 






lOH = -400mA 


54/74ALS 


V C C "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 








74ALS 

lOL = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V V IH = ' 


V 






0.1 


mA 


l|H 


High Level Input Current 


V CC = 5.5V V| H = 2 








20 


mA 


l|L 




VCC = 5.5V V|L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High Vcc s 


- 5.5V, VI = 0V 




0.86 


1.6 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 


' 5.5V, VI = 4.5V 




4.0 


6.4 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1000 


DM74ALS1000 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tp|_H. Propagation 
delay time. Low to 
high Level Output 


VCC = 4.5 to 5.5V 
RL = 500 0, 
C L = 50 pF. 


2 




10 


2 




8 


ns 


Tphl. Propagation 
delay time. High to 
low Level Output 




3 




10 


3 




8 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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EJ| National 

£A Semiconductor 

DM54ALS1 002/DM74 ALS1 002 
Quadruple 2-lnput Positive-Nor Buffers 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 
Input Voltage 

Operating Free Air Temperature Range 

DM54ALS1002 

DM74ALS1002 
Storage Temperature Range 



7V 
7V 

-55°Cto 125°C 
0°C to 70°C 
-65°C to150°C 



Connection Diagram 



Y = A + B 



Vcc y 4 B4 A4 Y3 B3 A3 
1 14 13 12 11 10 9 8 



1 2 3 4 5 6 |7 

Y1 A1 B1 Y2 A2 B2 GND 



54ALS1002 (J) 74ALS1002 (J,N) 
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Recommended Operating Conditions 





DM54ALS1002 


DM74ALS1002 


Unit 


Paramptpr 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V IK 


inpui L/idriip vondye 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


v OH 


niyn Level uuipui 

Voltage 


VCC = 4.5V 
V|L = V|L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 


74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


lOH = -400nA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


V C c - 4.5V 
V| H - 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 




0.1 


mA 


Iih 


High Level Input Current 


VCC = 5.5V V|H = 2.7V 






20 


fA 


Ut 


Low Level Input Current 


VCC = 5.5V V| L = 0.4V 




-0.2 


mA 


to 


Output Drive Current 


V C C = 55V 


Vq = 2.25V -30 


-110 mA 


icch 


Supply Current 


Outputs High Vcc = 5.5V, VI = 0V 




1.7 


2.8 


mA 


iccl 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 4.5V 




4.8 


8.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1002 


DM74ALS1002 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high Level Output 


VCC = 4.5 to 5.5V 
RL = 500 S2, 
C|_ = 50 pF. 


2 




10 


2 




8 


ns 


Tphl. Propagation 
delay time. High to 
low Level Output 




3 




10 


3 




8 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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^3 National 

JlA Semiconductor 

DM54ALS1003/DM74ALS1003 
Quadruple 2-lnput NAND Buffers 
with Open-Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin For Pin Compatible with LS TTL 
Counterpart. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Oft State (High Level) Output Voltage 7V 
Operating Free Air Temperature Range 

DM54ALS1003 -55°C to 125°C 

DM74ALS1003 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Vcc B4 A4 Y4 B3 A3 Y3 
14 13 12 11 10 9 8 



Y = AB 



JoJ LE>- 
Pi 



1 2 3 4 5 6 \l 

A1 B1 Y1 A2 B2 Y2 GND 



54ALS1003 (J) 74ALS1003 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1003 


DM74ALS1003 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage. Vqc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Tvd 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4.5V l| = -18mA 






-1.5 


V 


lOH 


High Level Output 
Current 


VCC = 4.5V 
VOH = 5.5V 






100 


fA 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 1 2mA 




0.25 


0.4 


V 


74ALS 

Iql = 24mA 




0.35 


0.5 


V 


h 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


llH 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


M A 


l|L 


Low Level Input Current 


V C C = 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


V - 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High Vcc = 5.5V, VI = 0V 




0.86 


1.6 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 4.5V 




4.0 


6.4 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1003 


DM74ALS1003 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh, Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 
R|_ = 667 S2, 
Cl = 50 pF. 


10 




40 


10 




30 


ns 


Tphl. Propagation 
delay time. High to 
low Level Output 




7 




18 


7 




15 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 
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yw\ National 

SLA Semiconductor 

DM54ALS1004/DM74ALS1004 Hex Inverting Drivers 



Preliminary 



Features 

Switching Specifications at 50 pF. 

Switching Specifications Guaranteed Over Full 

Temperature and Vcc Flange. 

Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 
Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°Ct0l25°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 



jiL 



54ALS1004 (J) 74ALS1004 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1004 


DM74ALS1004 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage. Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vih 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


V C c = 4.5V, l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = -0.4mA 


V CC -2 






V 


lOH = MAX 


2.4 






V 


VOL 


Low Level Output 
Voltage 


VCC = 4.5\ 


1 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74 ALS 
Iql = 24mA 




0.35 


0.5 


V 


l| 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V|H = 2.7V 






20 


nk 


IlL 


Low Level Input Current 


V C C = 5.5V, V|L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5\ 


/ 


Outputs High 




0.14 




mA 




Outputs Low 




1.2 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1004 


DM74ALS1004 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH> Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 
RL = 500 Si, 
Cl = 50 pF. 


1.4 


2.8 


7.5 


1.4 


2.8 


6.0 


ns 


Tphl. Propagation 
delay time. High to 
low Level Output 




1.2 


2.4 


6.5 


1.2 


2.4 


5.0 


ns 



NOTE 1: See notes pg. 1-iii, figures pg. 3-1. 
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National 
4^1 Semiconductor 

DM54ALS1005/DM74ALS1005 Hex Inverting Drivers 
with Open Collector Outputs 



Preliminary 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 
DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



u| 13 


12 


II 


10 


3 


6 




















1 


z 


3 


4 


5 


a 


'1 



54ALS1005 (J) 74ALS1005 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1005 


DM74ALS1005 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.0 


5 


0.0 


A R 
4.0 


c 
D 


0.0 


V 


High Level Input Voltage, V|h 


2 






O 

c 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






-1.5 


V 


lOH 


High Level Output 
Current 


V C C = 4.5V, V H = 5.5V 






100 


MA 


vol 


Low Level Output 
Voltage 


V C C = 4.5V 




54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74 ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V, V| H - 7V 






0.1 


mA 


■IN 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 


AlA 


IlL 


Low Level Input Current 


Vcc = 5.5V, V| L = 0.4V 






-0.2 


mA 


ice 


Supply Current 


V CC = 5.5V 




Outputs High 




0.14 




mA 




Outputs Low 




1.2 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1005 


DM74ALS1005 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh. Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 
R|_ = 667 Q, 
Cl = 50 pF. 


7 


10 


25 


7 


10 


20 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




1.2 


3 


6.5 


1.2 


3 


5 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 
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National 
SLA Semiconductor 



Preliminary 



DM54ALS1008/DM74ALS1008 
Quadruple 2-lnput AND Buffers 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Improved Line Receiving Characteristics. 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1008 -55°C to 125°C 

DM74ALS1 008 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 



Vcc B4 A4 Y4 B3 A3 Y3 



Y = AB 




54ALS1008 (J) 74ALS1008 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1008 


DM74ALS1008 


Unit 


Min 


Nom 


Max 


ivnn 


Nom 


Max 


Supply Voltage, Vcc 


A R 


c 



O.O 




C 

o 


D-D 


V 


High Level Input Voltage, Vm 


o 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


VCC = 4.5\ 
V|H = 2V 


f 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 




74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


Iqh = -400mA 


54/74ALS 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
V| L = .8V 


( 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74ALS 

lOL = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


mA 


lit. 


Low Level Input Current 


V C C = 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High Vcc = 5.5V, VI = 4.5V 




1.7 


2.8 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 0V 




4.8 


8.0 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1008 


DM74ALS1008 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high Level Output 


V CC = 4.5 to 5.5V 
RL = 500 SI, 
C L = 50 pF. 


3 




12 


3 




10 


ns 


Tphl. Propagation 
delay time. High to 
low Level Output 




4 




12 


4 




10 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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5J| National 

SLA Semiconductor 

DM54ALS1010/DM74ALS1010 
Triple 3-lnput NAND Buffers 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 

Process. 

■ Improved Line Receiving Characteristics. 



Preliminary 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1010 -55°C to 125°C 
DM74ALS1010 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



VCC C1 V1 C3 B3 A3 Y3 
1 14 13 12 11 10 9 8 



Y = ABC 



pes 



1 2 3 4 5 | 6 | 7 

A1 B1 A2 B2 C2 Y2 GND 

54ALS1010(J) 74ALS1010(J,N) 
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Recommended Operating Conditions 





DM54ALS1010 


DM74ALS1010 


Unit 


Parameter 


Min 

rviin 


Nom 


May 

iviax 






Max 


Supply Voltage. Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, lOH 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 



Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


v|K 


input oiamp voltage 


Vcc = 4 -5V l| = -18mA 






-1.5 


V 


v OH 


myri Level uuipui 

Voltage 


V C C = 4.5V 
V| L = V|L MAX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 








74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 






lOH = -400mA 


54/74ALS 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


Vcc = 4.5V 
V| H = 2V 


54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 








74ALS 

|QL = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 








mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 








mA 


iil 


Low Level Input Current 


Vcc = 5.5V V|L = 0.4V 








mA 


io 




VCC = 5.5V 










mA 


!CCH 


Supply Current 










mA 


iccl 


Supply Current 










mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1010 


DM74ALS1010 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


T PLH. Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 

Rl = 500 a, 

C L = 50 pF. 


2 




11 


2 




9 


ns 


T PHL. Propagation 
delay time. High to 
low Level Output 




3 




11 


3 




9 


ns 



NOTE 1: See notes pg. 1-tii, figures pg. 3-1. 
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VWA National 

djd Semiconductor 

DM54ALS1 01 1 /DM74ALS1 01 1 
Triple 3-lnput AND Buffers 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Improved Line Receiving Characteristics. 



Preliminary 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1011 -55°C to 125°C 
DM74ALS1011 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Vcc C1 Y1 C3 B3 A3 Y3 
1 14 13 12 11 10 9 8 



Y = ABC 



1 2 3 4 5 | 6 | 7 

A1 B1 A2 B2 C2 Y2 GND 



54ALS1011 (J) 74ALS1011 (J,N) 
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Recommended Operating Conditions 



r a ram trier 


DM54ALS1011 


DM74ALS1011 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V IK 


InrMit Plamn \/rtltanQ 
inpui Oldllip VUlldye 


Vcc = 4.5V l| = -18mA 






-1.5 


V 


Vnu 
V UH 


Hinh 1 p\/pI Oiitnut 

Voltage 


V CC = 4.5\ 
V| H - 2V 


r 


54/74ALS 
lOH = ~1mA 


2.4 


3.2 




V 




74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


Iqh = -400nA 


54/74ALS 


VCC "2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5\ 
Vil = 8V 


1 


54/74ALS 
lOL = 1 2mA 




0.25 


0.4 


V 




74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


„A 


IlL 


Low Level Input Current 


VCC = 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High Vcc = 5.5V, VI = 4.5V 




1.2 


2.0 


mA 


iccl 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 0V 




3.6 


5.8 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1011 


DM74ALS1011 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpLH. Propagation 
delay time. Low to 
high Level Output 


V C C = 4.5 to 5.5V 
R|_ = 500 Q, 
C L = 50 pF. 


3 




13 


3 




11 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




4 




13 


4 




11 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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GJj National 

Jum Semiconductor 

DM54ALS1020/DM74ALS1020 
Dual 4-lnput NAND Buffers 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Improved Line Receiving Characteristics. 



Preliminary 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1020 -55°Cto125°C 
DM74ALS1020 0°C to 70°C 

Storage Temperature Range -65°C to 1 50°C 



Connection Diagram 



V CC D2 C2 NC B2 A2 Y2 
1 14 13 12 |11 10 9 8 



Y = ABCD 



1 [2 [3 4 5 | 6 |7 
A1 B1 NC C1 D1 Y1 GND 

54ALS1020 (J) 74ALS1020 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1020 


DM74ALS1020 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 




e 
O 


o.o 


4.0 


e 
O 


0.0 


V 


High Level Input Voltage, Vm 


< 






o 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iol 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


VCC = 4 5V || = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


V C C = 4.5V 
V|L " V| L N 


AX 


54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 




74ALS 

lOH = _ 2.6mA 


2.4 


3.3 




V 


Iqh = -400mA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H = 2V 




54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74ALS 

lOL = 24mA 




0.35 


0.5 


V 


i\ 


Max High Input Current 


VCC = 5 5V V| H - 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C -' 5.5V V| H = 2.7V 






20 


mA 


IlL 


Low Level Input Current 


V C C = 5.5V V| L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


'CCH 


Supply Current 


Outputs High Vcc = 5.5V. VI = 0V 




0.43 


0.8 


mA 


ICCL 


Supply Current 


Outputs Low Vcc = 5 5V, VI = 4.5V 




2.0 


3.2 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1020 


DM74ALS1020 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tplh, Propagation 
delay time. Low to 
high Level Output 


Vcc = 4.5 to 5.5V 

rl = 500 a, 

Cl = 50 pF. 


2 




10 


2 




8 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




3 




10 


3 




8 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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IjWA National 

JlA Semiconductor 

DM54ALS1032/DM74ALS1032 
Quadruple 2-lnput OR Buffers 

Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vcc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

Improved Line Receiving Characteristics. 



Preliminary 



Absolute Maximum Ratings 

Supply Voltage 7V 

Input Voltage 7V 

Operating Free Air Temperature Range 

DM54ALS1032 -55°C to 125°C 

DM74ALS1 032 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



Vcc 64 A4 Y4 83 A3 Y3 
1 14 13 12 11 10 | 9 



Y = A + B 




1 2 3 4 5 6 I 7 

A1 B1 Y1 A2 B2 Y2 GND 

54ALS1032 (J) 74ALS1032 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1032 


DM74ALS1032 


1 Init 

umi 














Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, V|h 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V IK 


Input Clamp Voltage 


Vcc = 4 -5V l| = -18mA 






-1.5 


V 


v OH 


nign uevei uuipui 
Voltage 


VCC = 4.5V 
V|H = 2V 




54/74ALS 
lOH = -1mA 


2.4 


3.2 




V 




74ALS 

lOH = -2.6mA 


2.4 


3.3 




V 


Iqh = -400fiA 


54/74ALS 


VCC -2 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 
V| H = .8V 




54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74ALS 

Iql = 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


V C C = 5.5V V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V V| H = 2.7V 






20 


mA 


Ml 


Low Level Input Current 


V C C = 5.5V V|L = 0.4V 






-0.2 


mA 


io 


Output Drive Current 


V C C - 5.5V 


Vq = 2.25V 


-30 




-110 


mA 


ICCH 


Supply Current 


Outputs High V C c = 5.5V, VI = 4.5V 




2.3 


4.0 


mA 


iccl 


Supply Current 


Outputs Low Vcc = 5.5V, VI = 0V 




5.6 


9.1 


mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1032 


DM74ALS1032 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


Tpi_H, Propagation 
delay time. Low to 
high Level Output 


V C C = 4.5 to 5.5V 

Rl •- 500 a, 

C L = 50 pF. 


3 




12 


3 




10 


ns 


Tphl. Propagation 
delay time. High to 
low Level Output 




4 




12 


4 




10 


ns 



NOTE Is See notes pg. figures pg. 3-1. 
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National 
JSjM Semiconductor 



Preliminary 



DM54ALS1034/DM74ALS1034 Hex Non-Inverting Drivers 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Flange. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



7V 
7V 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range - 65°C to 1 50°C 



Connection Diagram 
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Recommended Operating Conditions 



Parameter 


DM54ALS1034 


DM74ALS1034 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


A Ci 


E 
3 


D.J 


A ^ 


c 
O 


0.0 


V 


High Level Input Voltage, V|h 


o 

m 






o 
c 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-1.0 






-2.6 


mA 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating tree air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l| = -18mA 






— 1.5 


V 


VOH 


High Level Output 
Voltage 


lOH = —0.4mA 


VCC -2 






V 


lOH = MAX 


2.4 






V 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 




54/74ALS 
lOL = 12mA 




0.25 


0.4 


V 




74 ALS 

Iql ™ 24mA 




0.35 


0.5 


V 


ii 


Max High Input Current 


Vcc = 5.5V, V| H = 7V 






0.1 


mA 


l|H 


High Level Input Current 


Vcc = 5.5V, V| H = 2.7V 






20 


pA 


l|L 


Low Level Input Current 


Vcc = 5.5V, V|L = 0.4V 






-0.2 


mA 


to 


Output Drive Current 


V C C = 5.5V 


Vo = 2.25V 


-30 




-110 


mA 


ice 


Supply Current 


V C C = 5.5V 




Outputs High 




0.53 




mA 




Outputs Low 




1.3 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


DM54ALS1034 


DM74ALS1034 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high Level Output 


VCC = 4.5 to 5.5V 
RL = 500 a, 
Cl = 50 pF. 


1.8 


4.0 


10 


2.2 


4.5 


9 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




2.2 


4.5 


12 


2.2 


4.5 


9 


ns 



NOTE 1: See notes pg. figures pg. 3-1. 
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I National 
Semiconductor 




Preliminary 



DM54ALS1035/DM74ALS1035 Hex Non-Inverting Drivers 
with Open Collector Outputs 



I 



Features 

■ Switching Specifications at 50 pF. 

■ Switching Specifications Guaranteed Over Full 
Temperature and Vqc Range. 

■ Advanced Oxide-Isolated, Ion-Implanted Schottky TTL 
Process. 

■ Functionally and Pin for Pin Compatible with Schottky 
and Low Power Schottky TTL Counterpart. 

■ Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 



7V 
7V 



Absolute Maximum Ratings 

Supply Voltage 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°Cto125°C 

DM74ALS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 



Connection Diagram 



ul 



1 

GND 



54ALS1035 (J) 74ALS1035 (J,N) 
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Recommended Operating Conditions 



Parameter 


DM54ALS1035 


DM74ALS1035 


Unit 


Min 


Norn 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Voltage, Voh 






5.5 






5.5 


V 


Low Level Output Current, Iql 






12 






24 


mA 


Electrical Characteristics over recommended operating free air temperature range (Note 1) 


Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc - 4.5V, l| = -18mA 






-1.5 


V 


lOH 


High Level Output 
Current 


VCC = 4.5V, Vqh = 5.5V 






100 


MA 


vol 


Low Level Output 
Voltage 


VCC = 4.5V 


l 


54/74ALS 
lOL = 1 2mA 




0.25 


0.4 


V 




74 ALS 
Iql = 24mA 




0.35 


0.5 


V 


i| 


Max High Input Current 


V C C = 5 5V, VJh = 7V 






0.1 


mA 


l|H 


High Level Input Current 


V C C = 5.5V, V| H = 2.7V 






20 




l|L 


Low Level Input Current 


V C C = 5.5V, V| L - 0.4V 






-0.2 


mA 


ice 


Supply Current 


Vcc = 5.5\ 


1 


Outputs High 




0.53 




mA 




Outputs Low 




1.3 




mA 



Switching Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


OM54ALS1035 


DM74ALS1035 


Unit 


Min 


Typ 


Max 


Min 


Typ 


Max 


TPLH. Propagation 
delay time. Low to 
high Level Output 


V C C = 4.5 to 5.5V 
RL = 667 a, 
C L = 50 pF. 


7 


12 


30 


7 


12 


25 


ns 


TpHL. Propagation 
delay time. High to 
low Level Output 




2 


4.5 


12 


2 


4.5 


9 


ns 



NOTE 1: See notes pg. figures pg. 3-4. 



1-193 



Vg\ National 

4jM Semiconductor 

DM54ALS/DM74 ALS1 240, 1241, 1242, 1243, 1244 
TRI-STATE® Bus Drivers/Receivers 



Preliminary 



General Description 



This family of Advance Low Power Schottky TRI-STATE 
Bus circuits are designed to provide either bidirectional or 
unidirectional buffer interface in Memory, Microprocessor, 
and Communication Systems. The output characteristics of 
the circuits have low impedance sufficient to drive termi- 
nated transmission lines. The input characteristics of the 
circuits likewise have a high impedance so it will not signifi- 
cantly load the transmission line. The package contains 
eight TRI-STATE buffers organized with four buffers having 
a common TRI-STATE enable gate. The ALS1240, 1241 
and 1244 are eight wide in a 20 pin package, and may be 
used as a 4 wide bidirectional or eight wide unidirectional. 
The ALS1242 and 1243 are organized four wide bidirec- 
tional in a 14 pin package. The buffer selection includes in- 
verting and non-inverting, with enable or disable TRI- 
STATE control. The TRI-STATE circuitry contains a feature 
that maintains the buffers in TRI-STATE until the power 
supply (Vcc) is greater than 3V. This feature prevents the 
buffers from glitching the system bus during power up or 
down. 



Features 

■ Lower Power Version of 54ALS240/241/242/243/244 

■ Advanced Low Power Oxide-Isolated, Ion-Implanted 
Schottky TTL Process. 



Improved Switching Performance with Less Power 
Dissipation Compared with 54/74LS Counterpart. 
Functional and Pin Compatible with 54/74LS 
Counterpart. 

Switching Response Specified Into 500 ohm and 50 pF. 

Low Level Drive Current 

74ALS-1 24ma, 74ALS 16ma, 54ALS 8ma 

Glitch Free Bus During Power Up/Down. 

Specified To Interface With CMOS 

At VOH = Vcc - 2V. 



Absolute Maximum Ratings 



7.0V 
7.0V 



Supply Voltage, Vcc 

Input Voltage 

Operating Free Air Temperature Range 

DM54ALS -55°C to 125°C 

DM74ALS 0°C to 70.C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature 

(Soldering, 10 seconds) +300°C 



Connection Diagram 



"CC 2G IN 2»4 IY2 2*3 IT3 2A2 IT4 Ml 
20 1 19 1 18 17 16 15 14 13 12 H _ 




54ALS1240(J) 74ALS1240 (J,N) 
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CM 



Connection Diagrams 



CO 
CM 



CM 
<■* 
CM 



CM 



O 
<■* 
CM 

T— 

—I 

< 

Q 

(/) 
_l 

< 

m 



«CC 2E IYI 2»4 IY2 2»3 IY3 2»2 IY4 2AI 




54ALS1 244 (J) 74ALS1 244 (J,N) 



IE l«l 2Y4 IA2 2Y3 1A3 2Y2 l»4 2Yl 



Recommended Operating Conditions 



Parameter 


DM54ALS 


DM74ALS 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage, Vcc 


4.5 


5 


5.5 


4.5 


5 


5.5 


V 


High Level Input Voltage, Vm 


2 






2 






V 


Low Level Input Voltage, V||_ 






0.8 






0.8 


V 


High Level Output Current, Ioh 






-12 






-15 


mA 


Low Level Output Current, Iql 






8 






16/24* 


mA 



• Applies to 74ALS-1 options. 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 



Parameter 


Conditions 


Min 


Typ 


Max 


Unit 


V|K 


Input Clamp Voltage 


Vcc = 4.5V, l|N = -18mA 






-1.5 


V 


VOH 


High Level Output 
Voltage 


Vcc = 4.5V, Ioh = -3mA 
Vcc = 4.5V, Ioh = -15mA 
lOH = -400nA 


2.4 
2.0 
VCC "2 


3.2 
2.3 




V 
V 
V 


vol 


Low Level Output 
Voltage 


Vcc = 4- 5v 'OL = 8mA 54/74 
lOL = 16mA 74 
lOL = 24mA 74-1 




.25 
.35 
.35 


.40 
.50 
.50 


V 
V 
V 


iix 


Input Current at 
Max Input Voltage 


VCC = 5.5V, Viw = 7V 






100 


nA 


l|H 


High Level Input Current 


Vcc = 5.5V, V| N = 2.7V 






20 


mA 


l|L 


Low Level Input Current 


V C C - 5.5V, V| N = 0.4V 






-200 


mA 


lOZH 


High Level TRI-STATE® 
Output Current 


Vcc = 5.5V, V = 2.7V 






20 




lOZL 


Low Level TRI-STATE 
Output Current 


V C C = 5.5V, V = .4V 






-20 


MA 


lOD 


Output Drive Current 


Vrr = 5 5V Vni it = 2 25V 


— 30 




— 1 10 


mA 


ice 


Supply Current 


VCC = 5.5V 54/74ALS1240 
Outputs High 
Outputs Low 

TOI CTATC 
l nl-o I A I fc 








mA 


ice 


Supply Current 


V C C = 5.5V 54/74ALS1241 
Outputs High 
Outputs Low 

TDI CTATC 








mA 


ice 


Supply Current 


Vcc = 5.5V 54/74ALS1242 
A Port Outputs High 
A Port Outputs Low 

Tni CTATC 








mA 


ice 


Supply Current 


Vcc = 5.5V 54/74ALS1243 
A Port Outputs High 
A Port Outputs Low 

1 nrO InIC 








mA 


ice 


Supply Current 


V C C = 55V 54/74ALS1244 
Outputs High 
Outputs Low 
TRI-STATE 








mA 



NOTE 1: See notes pg. figures pg. 3-2. 
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Switching Characteristics over recommended operating free air temperature range (Notes 1,2) 



Parameter 

(Propagation Delay Time) 



Circuit 

Configuration 



74ALS 



Min Typ Max 



54ALS 



Min 



Typ 



Tpi_H. Low-to-High 
Level Output 

Tpni_, High-to-Low 
Level Output 



ALS 1240, 1242 



Tpi_(-|, Low-to-High 
Level Output 

TPHL. High-to-Low 
Level Output 



ALS 1241, 1243, 
1244 



Tpzi_, Output Enable to 

Low Level 
TpZH, Output Enable to 

High Level 
TpLZ- Output Disable From 

Low Level 
TPHZ, Output Disable From 

High Level 



ALS 1240, 1242 



Tpzi_, Output Enable to 

Low Level 
TpZH- Output Enable to 

High Level 
T PLZ. Output Disable From 

Low Level 
Tphz, Output Disable From 

High Level 



ALS 1242 



TpzL, Output Enable to 

Low Level 
TpzH, Output Enable to 

High Level 
T PLZ, Output Disable From 

Low Level 
TpHZ, Output Disable From 

High Level 



ALS 1241, 1243, 
1244 



TpZL, Output Enable to 

Low Level 
TpzH- Output Enable to 

High Level 
TpLZ. Output Disable From 

Low Level 
TpHZ- Output Disable From 

High Level 



NOTE 1: See notes pg. 1-iL figures pg. 3-2. 

NOTE 2: Switching characteristic conditions are Vqq = 4.5V to 5.5V, R[_ = 500°., C[_ = 50pF. 
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Advanced Schottky 



The DM54/74AS family of devices are designed to meet the 
needs of system designers who require the ultimate in speed. 
AS achieves the fastest prop delays bipolar technology can offer 
(2 ns per gate). The AS family also offers significant reduction in 
power dissipation (8 mw per gate) over present Schottky (54/ 
74S) with toggle rate capability of up to 200 MHz. 

The AS family is TTL pinout compatible and offers Schottky 
(54/74S) drive capability with better fan out, higher noise immu- 
nity and faster operation. 

For maximum design flexibility and elimination of special draw- 
ings, the AS family will be introduced with ± 1 0% VrjC over the 
military and commercial full temp range as standard product. 
Furthermore, all switching characteristics are guaranteed over 
the full temperature and VrjC range. 



2 
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553 National 
JlA Semiconductor 

ADVANCED SCHOTTKY 

Absolute Maximum Ratings (Note % 

Supply Voltage, Vcc (1) 
Input Voltage, V|: All Inputs 
I/O Ports 

Oft State (High Level) Voltage Applied 
to Open-Collector Outputs 

High Level Voltage Applied to 3-State Outputs 

Operating Free-Air Temperature Range: 

SN54AS -55°Cto125°C 
SN74AS 0°C to 70°C 

Storage Temperature Range -65°C to 150°C 

Recommended Operating Conditions 



7V 
7V 
5.5V 

7V 
5.5V 



Parameter 


Standard Output 


Buffer Output 


Bus Driver Output 


Unit 


Min 


Nom 


Max 


Min 


Nom 


Max 


Min 


Nom 


Max 


Supply Voltage 


54/74AS 


4.5 


5.0 


5.5 


4.5 


5.0 


5.5 


4.5 


5.0 


5.5 


V 


High Level Input 
Voltage, Vm 


54/74AS 


2.0 






2.0 






2.0 






V 


Low Level Input 
Voltage, Vil 


54/74AS 






0.8 






0.8 






0.8 


V 


High Level Output 


54AS 






-2.0 






-12 






-40 


mA 


Voltage, Ioh (2) 


74AS 






-2.0 






-15 






-48 


mA 


High Level Output 
Current, Voh (3) 


54/74AS 






5.5 






5.5 






5.5 


V 


Low Level Output 
Current, Iol 


54AS 






20 






32 






40 


mA 


74AS 






20 






48 






48 


mA 


Operating Free-Air 


54AS 


-55 




125 


-55 




125 


-55 




125 


°C 


Temperature, T^ 


74AS 







70 







70 







70 


°C 



> 

D 
< 
> 
Z 

o 
m 
o 

c/> 
o 



-< 
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ADVANCED SCHOTTKY 



Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 



Parameter 


Conditions 


Standard Output 


Buffer Output 


Bus Driver Output 


Unit 


Min 


Typ(4) 


Max 


Min 


Typ(4) 


Max 


Min 


Typ(4) 


Max 


V|K 


Input Clamp Voltage 


VCC = 4.5V 
l| = — 18mA 






-1.2 






-1.2 






-1.2 


V 


VOH 


High Level Output 


lOH = MAX 
Vrr = 4 5V 








2.4 


3.2 




2 






V 


lOH = -2.0mA 


VCC-2V 






VCC"2V 






VCC-2V 






V 


lOH 


High Level Output 
Current (3) 


V C C = 4.5V 
Vqh = 5.5V 






0.1 






0.1 






0.1 


mA 


vol 


Low Level Output Voltage 


V CC - 4.5V 
lOL = MAX 




0.35 


0.5 




0.35 


0.5 




0.35 


0.5 


V 


(i 


Input Current at Maximum 
Input Voltage 


V C C = 5.5V 
V| = 7V 






0.1 






0.1 






0.1 


mA 


l|H 


High Level Input Current 


V CC - 5.5V 
V| = 2.7V 






20 






20 






20 


mA 


l|L 


Low Level Input Current 


V C C = 5.5V 
V| L = 0.5V 






-1.0 






-1.0 






-1.0 


mA 


10 


Output Current (5) 


V C C = 5.5V 
Vo = 2.25V 


-30 




-110 


-30 




-110 


-30 




-110 


mA 


lOZH 


Off-State Output Current, 
High Level Voltage 
Applied (6) 


V C C = 5.5V 
Vq = 2.7V 












50 






50 


mA 


lOZL 


Off-State Output Current, 
Low Level Voltage 
Applied (6) 


VCC = 5.5V 
Vq = 0.5V 


I/O Ports 












-1.0 






-1.0 


mA 


Non-I/O 












-50 






-50 




ice 


Supply Current (7) 


Vcc = 5.5V 




















mA 



NOTE 1: Voltage values are with respect to network ground terminal. 

NOTE 2: Does not apply to open-collector outputs. 

NOTE 3: Applies only to open-collector outputs. 

NOTE 4: All typical numbers are at Vqq - 5V, = 25°C. 

NOTE 5: The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 

NOTE 6: Applies only to TRI-STATE outputs. 

NOTE 7: Refer to individual data sheet for \qq limits. 
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54ALS00, 02, 04, 08, 1 0, 1 1 , 20, 21 , 27, 28, 30, 32, 37, 40, 1 33, 1 38, 1 51 , 1 53, 1 57, 1 58, 352, 520, 521 , 804, 805, 808, 832, 
1000, 1002, 1004, 1008, 1010, 1011, 1020, 1032, 1034 
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LOAD CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut = 50 n - t r = tf = 2ns. 
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54ALS240. 241. 242, 243, 244, 251, 253, 257, 258, 353, 640, 641, 642, 643, 644, 645, 1240, 1241, 1242, 1243, 1244 
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VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 



NOTE: All input pulses are supplied by generators having the following characteristics: frequency - 1MHz. Zqut ™ 50 !! . V ~ <f ~ 2ns - 
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54ALS74, 109, 112, 113, 114, 131, 137, 160, 161, 162, 163, 168, 169, 174, 175, 273 
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VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
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HIGH-LEVEL 
PULSE 



LOW-LEVEL 
PULSE 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1MHz, Zqljt = 50 n - t r = tf = 2ns. 
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54ALS01, 03, 05, 09, 12, 15, 22, 33, 38, 518, 519, 522, 689, 1003, 1005, 1035 




NOTES: A. C(_ includes probe and jig capacitance 
B. R[_ = 2K£i for standard outputs 
R L - 667!! for buffered outputs 

LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 




VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, Zqut ~ 50 n , V ~ 'f "* 2ns 
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54ALS373, 374, 533, 534, 573, 574, 576, 580, 873, 874, 876, 880 
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VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 
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VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1MHz, Zqut = 50 £i, t r = tf = 2ns. 
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Physical Dimensions 

All dimensions in inches (millimeters) 
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